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Why Do Ford Trucks 

For Some Very Technical 




Advanced engine technology: Newly developed 4ML multi-port 
eketrmic fuel-mjected VSgove med by Fords advanced EEC- IV 
engine control computer 



A Ford exclusive: Electronic pushbutton (bur- wheel drive system. 
Shift widhu-fly firm 1 3 ¥J) to 4 WD-High and hick at the touch 
of a button fit any Speed. Standard mi Ranger 4x4$, 



Compuier -controlled anti-lock rear brakes for more 
amlndkd broking. Functions full-time in the2WD 
Ranger and when the 4 WD model is in 2-wheel drive. 



Buckle up-together we can save fives. Opt tonal light bar shown txji for occupant safely. 

*1990 Mudd Year Minuta^iiuftni KL-ported Kclail. LhdiveriieH by davimwi vs. 
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Keep Widenmg The Gap? 

Reasons. 



Tlie sales gap is growing. 511 
That's a good indication that our 





Another industry 
ex clusiw: 2WD 
7km t-Beam and 
IWD 7 km Trac- 
tion Bemnfmnt 
******nmn sys- 
iritis )ii}rti' 
fjen gas shacks for 

trolled 



FordRiiitgrr. 

A ntrricas Most popular 
compact truck. 



technical expertise is paying off. 

But staying ahead of the competition 
means staying ahead of the times. 

So we’re going to continue to make 



Ford Trucks. 

The Best Hever Rest. 



the kinds of advances we’ve made with 
Ford Ranger. It already 1ms a technically 
advanced 4. OL engine and an exclusive 
pushbutton four-wheel drive system, 
but we’re going to keep working to make 
Ranger better. The same goes for 
even' truck we make. 

Because we're determined to make 
the best-built,** best-selling American 
tr ucks better and better. And watch 
the sales gap grow wider and wider. 



THE BEST-SUiLT, BEST-SELLING AMERICAN TRUCKS 



ARE BUILT FORD TO 



UG 






Norseman Tredloc. 
Because Things Are Tough 

All Over. 




The great outdoors isn't so great 
when you’re in it up to your wheel wells. 
But since you're not about to change 
wltere you go, think about changing 
how you go. With Armstrong Norseman 
TredkiC Radials. 

Instead of the usual crisscrossed lay- 
ers of steel belts. Norsemans are 
wrapped with two continuous woven 
belts of DuPont Kevlar' It s a process so 
unique, its patented. Kevlar’s light- 
weight. but poundfor-pound, it's five 
limes stronger than steel — so you begin 
to get a pretty good idea about where 
the ’’strung'" in Armstrong comes (rum. 

Those Kevlar bells also let the (read 
Ilex more easily-so it cor tours itself to 
whatever off road surface you subject it 
to, Anri, with taw- inflation performance 
that's equally awesome, it’s no mystery 
why OffRoad Magazine* calls the 
Norseman Tredloc one of the best year- 
round. off-road tires on the market 

Hard to believe a lire so good at rid- 
ing out tough times can feel so good on 
the mad, but Norseman handling and 
steering response are nothing short of 
excellent Its big- 
ger “footprint" 
conies from that 
woven belt con- 
struction to allow 
the entire tread 
to stay fiat on the 
road. 

No matter 
what you're driv- 
ing, there’s an Armstrong Norseman 
tread pattern and size lu fit most 4WD 
and 2WD light trucks, vans and RTs. 

So check it out now. Because when 
things are tough all over, your ride 
doesn't have to be. 
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EDITOR'S 

NOTES 



I T SEEMS 1 NCREDIBLE tome in this age of instant comm uniration that 
the Air Force's F-117A Stealth Fighter could have been kept not only 
Secret but actually operational since 1983. Yet, that is exactly the situation 
with this aircraft. The cover story we ran in January 1989 was the first real 
glimpse of the plane printed in any magazine. Some of the speculative infor- 
mation we published in that article proved to be correct, some not correct. 
Now. finally, the Air Force hats taken off the wraps, at least partially, and 
we can bring you the first hard facta and clear photos of what has been Amer- 
ica's most secret aircraft. The F-U7A is. without doubt, the most bizarre- 
looking plane ever developed. Yet, it flies, and apparently very well, 

according to the pi- 
lots Science /Tech- 
nology Editor Abe 
Dane interviewed 
at Nellis Air Force 
Base outside of Las 
Vegas. His glory on 
"the Black Jet,” as it 
is called around Nel- 
lis and Tonopah, and 
the me n who fly it , is 
this month’s cover 
story. . . . How do 
you gel to be Tom 
Cruise? I mean, look 
at him. The guy is 
the hottest hunk in 
Hollywood, has ev- 
ery girl in the world 
after him, and gets 
to play the best 
parts in the best 
movies. And he’s al- 
ways the best in his 
films. He was the best teenager in Going A ll The Way. He was the best na- 
val aviator in Top Gun. He was the best bartender in Cocktail. He was the 
best brother in Rain Man. He was the best Vietnam veteran in Bom On 
The Fourth Of July. And now, in Days Of Thunder, he’s the best stock car 
race driver. I don’t know if he really is a good flyer, brother or bartender, 
But I ran tell you that he really is a pretty decent race driver. He’s run the 
past few years, schedule permitting, as part of the Newman-Sharp Racing 
Team out ofWilton, Connecticut. That’s Newman, as in Paul Newman; and 
Sharp, as in Bob Sharp. Cruise’s racing experience apparently came in 
handy in the filming of Days Of Thunder. In his report. Contributor Cliff 
Cromer says that Cruise did just about all hie own driving during the film- 
ing, resorting to stunt drivers only for the crash scenes. The film, which 
should be premiering nationwide about the time you read this, sounds like 
the definitive stock car racing movie. Any of you who remember Fireball 
500 with Frankie Avalon and Fabian will join me in welcoming Days Of 
Thunder to theaters this summer. . . , Most woodworking enthusiasts will 
tell you that they lay off for the summer. It’s too hot in the shop and they'd 
rather be soaking up the rays at a pool or on a golf course. But there is a hard- 
core group of woodworkers who go at it year-round. To those hardcore en- 
thusiasts out there, or to those of you who 
want to plan ahead for a winter project, Home 
and Shop Editor Ste ve Willson and his staff of- 
fer a special section on Desk Making. Three 
different designs. Three different looks. AU 
really neat. Till next time. 
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LETTERS 




The Last Word On Bathing Suits 



I N YOUR May 90 Letters 
column, [ was intrigued by 
your question, What’s wrong 
with this picture? 11 under- 
neath the Boating 90 cover 
picture which shows a bikini- 
dad woman standing next to a 
boat Here's my answer 
1. Ifl had a body like the girl 
on the cover , I would probably 
also wear that bikini boating, 
2. You can be sure that my 
male companion would be 
wearing a string bikini too. 

Please note that all the men 
in the article are wearing 
shorts nr jeans with a T-shirt, 
etc, 1 am an avid fan of yours 
and demand equality. 



The 9 ft At iwlrmuii controversy 
— ttJFf heating up 



HlteANWOOD 
FRANKLIN. MA 

in your May 19&0 issue, you 
printed a letter from John Rn- 
d acker, of Cincinnati* Ohio. 
How does he know that a pic- 
ture of a beautiful girl is rm- 
barrassing lo women — has he 
had an operation? I hope he 
cancels his subscription, be- 
cause 1 would not want to read 
a magazine that he finds 
enjoyable. 

Let me know if he cancels, 
so that l can renew my sub- 
scription. 

BILL SOLOMON 
MARGATE, rt 

Please send me the address of 
John Rodeekerand I will send 
him a copy of the swimsuit is- 
sue of Sports Illustrated , as 
well as the April h 90 issue of 
Hot Rod. That should make 
him stamp hfe foot and throw a 
real tizzy. I have read and en- 
joyed your magazine for over 
50 years. Keep up the good 



merits. There is no technical 
benefit or advantage to the 
display of human flesh in from 
of, or riding as an ornament in , 
a fast-moving boat. It b offen- 
sive to some of your readers. 1 

feel my subscription support 
of your magazine is being used 
to hire models to exhibit their 
bodies in an otherwise excel- 
lent technical journal. 

JERRY JOHNS 
BALTIMORE, MR 

There is nothing wrong with 
the picture! In fact, I rather 
enjoyed itp and it saves me the 
trouble of going to the beaeh in 
winter hoping to see such 
sights. If anything should 
cause me to cancel my sub- 
aeiiption, it will not be some 
nonsense about what some 
model wore (or didn't wear). 
Wishing you continued suc- 
cess in offering a fine maga- 
zine. 

CHARLES W. MILLER 

WINSTON-SALEM. NC 



work- 

FOB BRADFORD 
SEATTLE. WA 

1 feel that the use of semidad 
models to pose for PM is con- 
trary to its stated intention of 
providing newsworthy prod- 
ucts, techniques, scientific 
and technological develop- 



Your answer to Mr, Ro- 
deckeris letter was the last 
straw. He had a good point 
and you made fun of him. I 
hope he did in fact cancel his 
subscription, 

1 grew r up reading Puru- 
lar Mechanics, but your 

problem is your magazine 
hasn't. You still have a '50 h 



mentality* Your boating arti- 
cle (May W, page 60] pictures 
fully dressed males operating 
the boats and carefully posed 
near-nude females doing noth- 
ing but looking cold. 

Please cancel my subscrip- 
tion, too. 

TEDDY EL EWERS 
LEMON GROVE CA 

I agree wholeheartedly with 
John Rodocknr. Your rebuttal 
to his letter indicated that you 
could not understand what he 
was saying. Perhaps this anal- 
ysis nfyuiir boating article will 
help you understand: 

■ 20 men and 1 7 women are 
shown in the article (no com- 
plaint about that). 

■ 14 w r omen and none of ihe 
men are shown in bathing 
suits. 

■ 14 men and none of the 
women are shown driving the 
boats. 

1 will also cancel my sub- 
scription to PM if this sexism 
continues. 

ALLAN RUMMER 
SEATTLE, WA 

You ask “Wbat's wrong with 
this picture?" 1 say. Nothing, 
RUDY PUCCI 
OSHKOSH. W1 

I was particularly appalled by 
your response to John Ru- 
tlecker. He was simply trying 
to state that there should be 
some decency shown in your 
magazine, and he was publicly 
ridiculed for it. Unless I see a 
change in your policy of show- 
ing seminude women, I will 
not renew my subscription. 

JAMES M. REYNOLDS 
CUB V ALLIS, OR 

I applaud your reply to the to- 
tally silly letter by John Ro- 
decker in his complaint about 
the bikini-clad women in the 
Boating '96 article. Keep up 
the good work. 

ROBERT KLMOXON r M_D. 

COLUMBIA. C A 



I also found the picture inap- 
propriate;, as well as distaste- 
ful and insulting. Why do you 
show all men in the boats 
wearing jeans and polo shirts 
while all the women are loung- 
ing around in bikinis? It looks 
to me like your editors are vic- 
tims of the H sex sells" mental- 
ity. If I want to see attractive 
w r omen posing in swimsuits. 
Til get the swimsuit edition of 
Sports Illustrated. Please 
don't continue to subject our 
families to cheesecake shots 
when you're able to give us 
informative, factual, lively 
written insights and realistic 
visuals into the latest techno- 
logical advances- By the way, 
I feel you owe John Rodecker 
an apology. 

KASEY JONESREH AN DT 
SAN PI ROT, CA 



Yqu ridiculed Mr. Rodecker 
because he objected to what 
the models were wearing — or 
rather, were not wearing. The 
male models were wearing 
shirts and shorts, but what 
the female? “wore" amounted 
to tittle more than a couple of 
Band- Aids. If those “ladies" 
were to actually dive into the 
water, do you think they 
would still be wearing any- 
thing when they surfaced? I 
doubt it. 

I think the clothes that 
w r omen wear these days are 
nothing more than sexual 
harassment against men, 

H.W r RARR 
ST LOUIS. MO 

In answer Ld Mr. Rodecker, 
who threatened to cancel bis 
subscription because a girl 
appeared on your Boating *90 
cover. I promise to renew my 
subscription if you continue to 
Ji mn photos of this typer I've 
been reading PM for so long 
(decade upon decade), I could 
not imagine life on this planet 
without my monthly issue of 
PM JERRY WINTER 

MT. SINAI, NY 
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AT JACK DANIELS DISTILLERY, sturdy 
bandmen and charred oak barrels are a big part of 
our whiskeys smoothness. 





THnnnut Hhiikey 1 ilcohol Lv wiiit* ^SQ-Sb preul) - DisEilM ind Bcrtlftd bi 

lach \knm\ Ddnllsrp, Un Matron PiDpoeliH, Rdu'e I, Lirnrhliuri [Pop 'ikh f-Mfify# .]? 



Actually, Jack Daniel s is uncommonly smooth 
before it goes into the oak. You see, every drop has 
been seeped through vats of hard 
charcoal prior to aging. Any rough 
are removed right here. Then, barrelmen 
make sure more smoothing occurs 
inside the wood. Naturally, the whole 
process cakes a lot of time. And a lot 
of lifting. But, we believe, the results 
are worth all our barrelmens efforts. 
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Barging Over Land 

North of the harder, the vast 
Canadian wilderness beck- 
oned with mines rich in ore, 
but the lugged terrain posed 
daunting obstacles to anyone 
wanting to haul it out. Two 
North Woods inventors pat- 
ented one solution — a 20-ton 
amphibious barge. Capable 
of carrying an 18-ton load, it 
rolled on a 12-ft. -high * G-ft.- 
wide watertight drum, and 
two smaller rear wheels. 
Power was transmitted from 
a 200- bp diesel engine via a 
generator and electric mo- 
tors at each wheel. 



1965 



Battling The 
Dust Bowl 

It seemed as If the good earth 
was abandoning America. 
Throughout the '30s, wind 
and water scoured billions of 
tons of topsoil from farms 



forcing families to abandon 
their ruined land. Hut by 
1910, there whs hope. PM 
told the story of how 1 farmers 
reshaped their farms and 
farming methods to counter 
the scourge. 



Sand Blasters 

No less than today, thrill- 
seekers of a quarter-century 
ago looked to California as 
the breeding ground for new 
kicks. The latest? A light- 
weight sand sailer that could 
top fi-5 mph. Perfected over 
years of backyard tinkering; 
it consisted of little more 
than a bucket Heat, a 3- 
wheeled frame and a sail. 
The nimble craft dashed over 
sand flats, with frequent 
spills. Hut thanks to good de- 
sign. and lap belts, the seem- 
ingly breakneck sport had a 
perfect safety record. 



1915 



War Or Terrorism? 

Shocking news was trickling 
bac k from the t ranches of the 
European war. In open de- 
fiance of the Fourth Hague 
Convention, both sides had 
descended into the barba- 
rous practice of gas warfare. 
Our editors described the 
French and German methods 
in detail, and condemned 
them roundly. They further 
pointed out that the tech- 
niques seemed to produce no 
advantage for cither side. 
Rather, they merely forced 
both to adopt gas masks and 
other cou ntermeasures. 



1940 



Lusitania Sunk 

Although the majority of 
Americans wanted no part of 
WWI, the sinking of the Lu- 
sitania by a German sub in 
May, 1&15, eventually made 
neutrality impossible. With- 



out making political judg- 
ments, PM gave a thorough 
analysis of the relevant tech- 
nical factors, explaining how 
another supposedly unsi lik- 
able vessel went down in 20 
minutes, taking 1 198 lives. 



POPULAR 



25 YEARS AGO: JULY 



Super Scuba 

Designed far a les^-forgiving 
environment, the Kras berg 
scubaiung overcame the 
problems which kept divers 



75 YEARS AGO? JULY 



to shallow depths. Kras- 
berg'fl unique oxygen sensor 
wa» the brains of a closed-cir- 
cuit lung, which varied pro- 
portions uf helium iu prevent 
oxygen poisoning. IW 



50 YEARS AGO: JULY 
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Finally, a radar detector so advanced, 
you'll never be bothered with a power cord 

Self-powered SOLO 



Until now; tiigh perlormance radar 
detection required ei power 

cord. Hugged into yx>ur car's lighter 
Dangling across your dashboard And 
i angling in your pocket 
Finally, there is e-l he Her way. 

No power cord 

Solo is a iotally new concept in tong 
range radar detection. .\JJ you do Is 
clip Sdo to your 'visor or windshield, 
and switch it on. Ti'sthai simple 



VaItj j'rtmr. i mih ail ji r tTMjna rmiurtintf rivir tird 
mixtstf* nwtffltfi P\ pip- <w. hm 

j+jW jttur/f oHUflVMfl/ fljmi \nj} MoA jtaffHf ar^ntawMi 

Yon] I never need a power curd 
Unlike any other radar detect! ?r, Stjh > 
has its i jwn power Source — inside 
its ci impact magnesium ht musing { S< kI-ls 
L s W r s 1W 1 s 4ks" - just ^ ounces ). 

How it works 

After year* of research, ] jllt engineers 
i win * also designed Escort and 
PiLsspnn ) devc-tupcd circuitry fifty 
times more efficient than com en 
tionul deteilora ‘I his design pn n ides 
U sng range radar ™ ing It >r 200 In jura 
on a single 9 volt batten', 

If you drive one hour a day; you 
wi >n't need to replace Sole is baitery 
fur uvet si* months . I, Even if you 
drive two hours a day, you’ll get over 
three months. ) 





WHAT THE EXPERTS SAY 



' Vfl other detector rrtdtt ujut timr his 
imytbfng er«i c/rac . . . Jfo/u dhjuk? 
stuff ttf tfw art fn a higher plane! ' 

IL'-ri KfluniM 

Dw mttit mr-jrh'tufly defector yet 
ue JWi t in kwe first beep . " 



No compromise performance 

With Solo. you get long-range radar 
warning with m s hassles. Aral you 
never have to worry about St do's 
perfonnance. 

Solo inaiiitaiiiis all of lb radar wan ling 
capability over its entire battery life. 
Sola is even smart enough to turn 
ir.se If off! heat forget 'Alien Us finally 
lime to replace the battery; Soli > will 
lc]l you five huurs in advance. 



Then just drop) in another lithium 
battery for 200 more hours (or use ei 
standard alkaline to ptm-er Solo Ibr 8U 
bourse Solo costs less than three cents 
per hour of use. 

Experience the freedom 

You’ll slip your Solo into its earning 
ease and carry it in yv*ur shirt pocket. 
In *our car. iust clip Solo to your visor 
Einil switch ii on. 

It s so easy, you’ll never go without 
radar protection again And now a 
special offer JeLs you try Sulu fur 30 
days at no risk. 



ftaflri- j ni jfeuwfl ^iin^ tmtb * fwkw 4 ff 

Mar. frtwvkt Jr» iVifR offriuw -aiit ui m\tn Jfa 

jWftUMi jF** mar linr- , ! «f jf iiif r/i iMfr tf*w . .■■nti iirl bw} 





Order today and try Sob 
for 30 days at no risk 

Call trill free 1-800-5434606 



mT-miftJtEP 

SOLO 

$345fJhn>«u IMu R^lltOnidll, 




fliKirmaii MicroPro 
► D quelmeti 5O&370 
One Mlowave Pisa 
Clnrinnalj, Ohio 4 K 49 



We GUARANTEE your satisfaction 

Sold is available Imrd us only, and 
a lines complete with our Digital Key 
anri-thefi system, all mourns and 
accessories, two baaeries* and a one 
year limned warranty. 

He re 1 5 our offer. Try Sulci If for any 
mason you're not completely satisfied, 
just return Solo within 3D days. We r U 
refund all your money and even pay 
your tecum shi|Yplng ltisl You cant tuse. 

Once you try sdf-pnw^red radar 
protection, nothing else will do. 

Order today. 












May the road rise to meet you. 

May the sun shine warm upon your face, 

May the wind be always at your back, 

But when it’s miserable, 

May you be driving a very dressy V-6, 4WD Montero. 



It’s poetry in motion, arid it knows no 
bounds. 

Beneath this 4-door Montero 's urbane, 
sophisticated exterior waits a 3.0-liter, 143 
horsepower V-6 up to subduing the wild trails, 
swamps or dunes you’re likely to run across. 

Whether t he rising road is paved or not, 
Montero 's independent torsion bar front/ 

3-1 aik. coil spring rear suspension system 
assures very smooth going ail around. 

Automatic locking hubs, with a 2 -speed 
transfer case, let you slip in and out of 4-wheel 
drive at will, right from the driver’s seat, And 
whether you’re wearing your oldest jeans or 
your Sunday best , you’ll arrive looking like a 
million. As Motor Trend observed, “The 



Montero is more reminiscent inside of a 
decked out luxury car than an off-road truck " 
Considering the fact that Montero gives you 
nearly a third more cargo space inside than 
either Cherokee or H ooper II, that’s a lot 
of luxury. 

Priced from 815,519 to $19,499* (LS model), 
you couldn’t wish anything better upon a 
traveler than a new Montero, 

Call 1-800-447-4700 for your nearest 
Mitsubishi Motors dealer. 



MITSUBISHI X 

MONTERO ” 



MITSUBISHI 



♦Mirk i'tgg rcLuJ prices exclude Hue, lit , freight, tilr. cptionh and charge. Actual price hi 4 by riln? L5 nmdpl -hnwit wuhojin 1 4Jny wluvss. tf-Sftp ?428 






News Of Tomorrow's Technology Today 



150-Mph Train To Link Florida Cities 



DEERFIELD BEACH, FL 
—The latest pL&n to install a 
high speed rail lino in the 
United States utils for an 
elec trifled raute bet ween 
Tam|iii. Oflandn ami Miami; 
that would be traveled at up 
to 150 mile* per hour 

A request for proposals 
from iho Florida Stale Lojjis- 
lature brought two bids 
—0110 from the company 
building the French TGV, 
Currently the world's fastest 
train, and another from a 
consortium nf29 imemation 
al companies called the Florb 
da High Speed Rail Corp. 
TGV has now withdrawn 
from the competition. 

The FH5RC train would 
employ technologies from 
numerous existing rail lines 



around the world. Locomo- 
tive design is based on a 
Swedish unit known as the 
X-2, which is powered by 
thyristor-controlled asyn- 
chronous motors supplied 
with electricity from over- 
head lines. Lightweight, 
aera dynamic stainless-steel 
carriages will carry seating 
in three classes, along with 
dining, lounge, and bilevel 
snack and observation areas. 

The last hurdle before con- 
struction is approval from 
the Florida High-Speed 
T rans partition Commission, 
which is expected in Til, Op- 
eration would follow' in F 95, 



Traveling at 1 50 mph through Central Florida. FH&RC train would 
Jink population center* at spwdi 2$ mph faster than any other rakr 
line In tint US. Go-ahead for corutructlQn ii expected »n l 1 . 



Highlights This Month 

■ Crane With A Cranium — Smart lifter 
outthinks dangerous loads. 

■ Pegasus Flies — Winged rocket soars into 
space history. 

■ How To Fix The Space Station- 

Maintenance hardware will be tested on 
upcoming Shuttle mission. 

■ Call Me The Breeze — Redesigned blades 
shave windpower generation costs. 

■ Star Wars Strikes Back — SDI testing 
continues quietly. 

■ Knock, Knock — Schwarzenegger plus 
special effects equal "Total Recall." 



Edsftjr A&r Dane 
.Assistant Edirar Gregory! Pu^- 
CrCtfxritXJiors Mike Fikin 
kfWtPT Andrew G ®be 
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Pegasus's speed from Mach 
.8 to Mach 8 in 78 seconds. 
Onboard guidance 
system:*! directed the 
craft by acts vat ing 
movable tail fins 
equipped with small 
solid- fueled rockets. 
The two subsequent 



stages put the spacecraft + s 
422 - pound payload in a 320- 
milc-high polar orbit . 

Analysis of data from the 
heavily instrumented rock- 
et's first flight will be- com- 
pleted within a month, 
clearing the way for another 
launch this fall, 



Pegasus Launches New 

EDWARDS A F B , CA— 

With its near-perfect flight 
from a high-flying JU52 on 
April 5, the winged Pegasus 
booster became the first pri- 
vately developed rocket ever 
to reach orbit, the first suc- 
cessful allnew launch vehicle 
produced in the United 
States since the Space Shut- 
tle, and the first air-launched 
orbital rocket in history. 

The radical craft was cut 
loose from the NASA B-52, 
flying at 43,000 ft. 60 miles 
southeast of Monterey aL 
12:10 pm. After dropping for 
5 seconds while the bomber 
veered away, its solid-rocket 

first stage ignited, raising I COaseptene pi^tos at reieaie | top |, and moments after Ignition of flm-suge rocket. 



Space Repair Devices Tinted 



HOUSTON. TX- Amiri fu- 
ror stirred up by reports that 
Space Station Freedom 
would need far more mainte- 
nance than predicted, NASA 
is testing equipment that 
would help astronauts with 
their extravehicular chores. 
In preparation for Space 
Shuttle mission STS^ST 
scheduled far November, as- 
tronauts are practicing with 
Crew and Equipment Trans- 
lation Aids (CETA), which 
they will be trying out in the 
Astronaut* ride aboard CETA in Johnson Space Flight Center' j I arbiter's payload bay. 

Weightless Environment Training Facility Pool I Intended to help the astro- 



nauts travel along the trusts 
that ties together the Sta- 
tion's modules, the CETA 
de vice 9 consist of Email car- 
riages that pull the astro- 
nauts along on rails. Among 
the prospective designs are 
an electrically propelled 
model powered by a hand- 
crank generator, and a man- 
ual device similar to an old- 
fashioned railway handcar 
that scoots along w r hen the 
rider works a lever. 

The 6-hour spacewalk will 
be the first for American as- 
tronauts in five years. 



CToss-Coiintry lifter 



NEW YORK, NY— Despite 
its brutish image, heavy 
equipment has been getting 
smarter. Among the clever- 
est of these lumbering behe- 
moths is a 132,000-pound, 
10- wheeled crane intended 
for off-mad use. With 8- 
wheel steering and S- wheel 
drive, it maneuvers 
in tight spaces and 
clambers over obsta- 
cles. All It) wheels 
are controlled by a 
hydrogas suspension 
system that positions 
them for work on un- 
even surfaces. A tur- 
bocharged diesel 
bustles the whole 
package along at up 
to 43 tnph. 



The moBt advanced 11 
feature, though, comes 
into play when the crane 
lowers its stabilisers and 
gets down lq heavy lifting. 
Called a load moment indica- 
tor, the computerized derice 
monitors the position of the 
boom's four telescoping sec^ 



Component of load moment Indicator system monitor boom 
position and measure loads, w that crane can be kept steady. 



tions, which extend to 
heights of MO ft, By auto- 
matically warning the opera- 
tor of unstable conditions, it 
spares him complex calcula- 



tions that would normally 
distract him. Manufactured 
by Grove Coles, four of the 
cranes have so far gone into 
service in the United States. 
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THE INCREDIBLE 
BURGLAR ALARM 







Address'; 



. State;. 



As tittle us thirty ccuti ptr iguam foot 
sofeguards your hum u and pmpurty. 



Fully Expandable 

Wired or wireless perimeter projec- 
tion, outside sounder and emergency 
message dialer can be added in order 
to guarantee Tull prelection for your 
borne. Call or write ESFIOM Tor details: 
1 -BOO-548- 7313, FAX G1 7-332-2379. 



Phone; 

Unlimited service is here. 

Call our friend I y f toil-free security hotline: 

1 - 800 - 548-7313 

f ESP[QN, INC. 

9 California Street 

Newton, MA 02158 



Ifirefess Perimeter Protection J^rkage 
Protects Doors/ Windows! 



Home watch 2000. The only 
commercial quality alarm system 
priced for today's homeowner. 

S ingle unit convenience, ill s tan! 
installation No wiring required. 
Portable. Dependable. Fool-proof, 
False alarm free -Dual Detection! 
technology. Fully expandable. 
Built-in panic alarm, 

Safogu arils Homes. Apartninnls. 
□Hew, Garages, Bams. BoaEs. 
Vacation Property 
One compact, self-contained Instru- 
ment provides complete protection 
in Em area 40 feel Jong by 25 feet wide. 
Supplied hack- up battery assures at 
leasl four hours of continuous proEer- 
Hon in case of a power failure. And 
every Hume watch 2000 comes with 
a vidcocassette and manual to help 
you set up and expand the system. 

Simple Setup 

Home-watch 2000 Is easy to install. 
Just insert the battery, plug in Lhe 
transformer and oil systems ore ready 
Id go. No further wiring is necessary. 



HOME WATCiT 2000 



Only $299.00 plus shipping and handling. Humewatch 
2000 is one of the most Irrhnirally advanced, yet fiim- 
plesl to use home security do vires in the world. Order 
NOW and receive a FHfcK 120 ilB horn, $40.00 value ! 

Do not send cash. For fast service use your credit card 
or money order. Massachusetts residents add 5% for 
sales lax. 

i 1 

ORDER TODAY— 1 

CALL OR WRITE: 

□ Send me the Ho me watch 2000. $290,00 + ie.DO 
shipping and handling ( * $3.30 if C.O.tH 

□ Sond me the FREE 14 page brochure shewing how 
lo safeguard my home and property. Fully illustrated 
with a wide range of security sJternatives. 

□ Send me the VHS instrncEianal video la pc. Il likes 
lhe hassle out of home security Only $5.00. Ill also 
receive h $5.00 coupon. Inward the future purchase 
of my Elumewalnh iOOD. 

□ Money Order □ Vin/MC □ Check □ CO.D. 



Card Number:. 
Bunk Number: . 



. Exp. Date . . 



YuurSignalure: , 

Name: 



Dual Deteclion/PruIrLfiun System 
This incredible alarm bags bur- 
glars two ways. Two sensors, 
motion and heat guard the space 
within your homo, A passive infrared 
heal sensur and a microwave motion 
sensor work together for si a le-of-the- 
ait protection reliability. And it's ail 
housed in one compact table-top unit. 

No False Alarms 

The Horn e watch 2000 has two sen- 
sors which must bath be activated 
before the alarm sounds. Small pets, 
household appliances, or blowing 
curtains will not sel off the device . 
Dual technology virtually eliminates 
irritating false alarms common in 
other systems and maximizes 
your prote c ti on. 

Strengthen Tour Defenses. Reduce 
Tour Defense Budget 

Home watch 2000 gives you the safety 
and security of a technically sophisti- 
cated, commercial gride intrusion 
detection system et i price you can 
afford, flu me watch 2000 is as easy to 
nwn os 11 is tn install. And the money 
you $ave will be your own. Your 
purchase is protected by a 30-day 
money-beck guarantee and one 
year warranty. 
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TECH UPDATE 



Blade Cuts Windpower Costs 



GOLDEN, CO— By subtle 
alterations of airfoil ahape, 
size and structural proper- 
ties, the Solar Energy 
Research Institute haa pro- 
duced & wind-generator 
blade 20 percent more effi- 
cient Lhan earlier ones. 

The gains were achieved 
partly by departing from Lhe 
principles of aircraft propel- 
ler design, which earlier 
windmill blades had been 
based on. The two applica- 
tions have very different re- 
quiremeniH. Fa t propellers p 
a Yery high lift coefficient is 
desirable to prevent a tailing 




30 % Radius 



Cpcsi- section of SERI Modes 
| being totalled at right \ Is 
varied from root to tip | above j. 

under heavy loads. Windmill 
blades, however, should lose 
some of their grip in heavy 
winds* SO that generating 




equipment doesn't get over- 
loaded, + l We see a lot of 
bumed-out generators and 
transmissions because of 
excessive power,” says Jim 
Tangier, an investigator at 
SERI, The SERI blade s 
ability to stall in high winds 
will also let excess wind- 
power spill past to leeward 
generators. 

The new blades will be 
used to replace an older Dan- 
ish design now in use on 3600 
windmills on a large Califor- 
nia wind farm, and are ex- 
pected to lower electricity 
costs from between 8 and 13 
cents per kilowatt-hour to 
between 7 and 10 cents. 



Beleaguered SOI Effort Continues To Advance 





t*ft: Boeing engineer tests free electron laser to be fielded after Phase L Cenrer HEUf testing at While 
Sands, Right: Martin Marietta Rapid Retargeting lab simulates high-speed beam aiming problems. 



HUNTSVILLE. AL— Despite 
uncertainties about the ulti- 
mate shape of the system, or 
whether it wRI be deployed at 
all, research into the devel- 
opment of a shield against 
nuclear missiles continues 
nearly unabated. 

The latest pian for lhe earli- 
est operational lorm of the 
system, called Phase I, In- 
cludes one set of satellites to 
pick up and track missiles im- 
mediately after launch, an- 
other 10 Follow them through 
space, and a ground-based 
sensing rocket that wouW be 
launched 10 follow the course 
of incoming warheads in the 
event of an attack. Intercep- 
tion of the missiles 
would be carried out by 
an orbiting Hock of self- 
propelled space bullets 
called Brilliant Pebbles 
(see Tech Update, 
page 14. QcL ‘90), and 
in tlia terminal phase 
by ground-launched 
rockets 

Although this 
scheme is drastically 
scaled beck from the 
original one proposed 
by President Reagan in 
19B3, an aggressive 
testing program is still 
being pursued, as 
technology begins to 
move from the drawing 
board to early proto- 
types. 

In January, the first 



test firing was carried out to 
prove components of the 
High Endo Atmospheric De- 
fense Interceptor (HEDl) 



Designed 10 ram incoming 
missiles, HEDl rockets will 
form the final lay er of lhe 
multitiered space shield. A 



few weeks later, two satellites 
were launched from Cape 
Canaveral. Targeted by a 
ground-based laser, these 
satellites will help de- 
termine the feasibility 
of redirecting the 
beams toward missiles 
with mirrors. Most re- 
cently, a laser radar 
based near Boston 
was used Id Irack a de- 
coy warhead deployed 
from a sounding rock- 
et. Even as SDI re- 
search continues, 
however, resistance to 
it is growing in Con- 
gress. And It’s any- 
body's guess whether 
the program will sur- 
vive until 1992. when 
President Bush is 
scheduled to decide 
whether to go ahead 
with lull-scale deploy- 
ment, 



\* r A | hr 



SVtfEM 



UffULI NO- 



1 1 component of SDI|cotored gold) will Include only kinetic kill i 
Directed energy weapon*, such as toe tx wU be added later. 
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CHANGE YOUR OIL 

INTO A 




PATENTED ENGINE TREATMENT " 

Tu foil I 



rtt¥EHT0N Of THE YEAH " AWAUD 
AND INDUCTION If+t 0 
• N.J IHYEHTQR3 HALL OF FAME 
GOtS TO BiVtHTGH Of lUFOri 



You've seen the price of new 
car!.|btrgODpmt}yar! Can get 
flimsier... prices get higher _lt never 
seems to end. Then are lots or 
reasons to keep that nice car of yours 
on the road as long as possible. 

Car sales are down and TuMl sales 
arte up. People arc smart*. they’re 
taking the economical way out and 
what could be easier than Tufoil. Just 
add Tufoil to the crankcase. You 
don't have to shake the container or 
add an engine flush. Just pour It in 
and drive away. 

Your throttle will get silky 
Smooth., .acceleration will improve. 
One customer said his car "lakes off 
tike a scared rabbit!' 

Tufoil works wonders for all known 
engine oils. It's actually slipperier 
than Teflon (according to a famous 
ILS. Government laboratory). 

You II get astonishingly last starts on 
cold mornings with both diesels and 
gas engines. The Canadian govern- 
ment tested Tufoil at It's cold regions 
tab. They showed faster cranking and 
significant fuel savings with Tufoil. 

What about additives that claim to be 
a one-time treatment that will last the 
life or an engine? Well, I've been fol- 
lowing the scientific literature on 
lubrication for ■ very long time. As 
far as I know, then isn't a shred oT 
scientific evidence for such a claim. 
So don't believe it! 



USE 

AND YOUR ENGINE 
WILL LAST,.. AND 
LAST.. .AND LAST! 




TREAT YOUR CAR 
TO ONE B OL BOTTLE OF 
TUFOIL FOR ONE OtL CHANGE 

You ! notion quieter, smoother ope r ation, 
quicker starting, snappy acceleration! If 
you don't, just send ua prod of purchase 
with a note describing the yes 



ofvour car. 



i your and make 
We'l rotund your 1 14.2S 



Sand lot Tufol today and prcm to youf- 
aefl the amazing Incfoooe in your car'x 
performance, Ff in the coupon today 
or cal TOLL-FREE any time. 24 hours a 
day 

1-800-922-0075. ff 

(In NemJerwy. caff 20 1 -825-8 1 10.) W 






(m. (tan p>id ft" xr cat/ 

Engines last longer with Tufoil. Our 
1976 476 T-Bird is now at 190,000 
miles and purring 

A bunch of customers’ cars have now 
passed 350,000 miles. 

Several months ago, a nice man I’d 
never seen before walked into my of- 
fice, big smile on hla face, sat down 
and said, "Would yon believe 340,000 
miles on a Tufoil engine?" He went on 
to rave about bow well his engine has 
been running all these years. I 
couldn't get a word in edgewise. 

Recently, a truck driver called in with 
over 1,000,000 miles on a diesel using 
Tiifoll - WOW! 

A customer from Vermont added 10% 
Tufoil to his Sticky mechanical trans- 
mission, called in and said he couldn’t 
believe iL_'S!iifting Is like slicing but- 
ter now!" he said. 

SAAB owners are writing tetters 
praising Tufoil Lu their "NINES" 
magazine. They report spectacular 
improvements in their engines and 
transmissions! 

Don’t forget! Tufoil is the result of 
over 15 years of research and develop- 
ment. The U.S, government has 
awarded us 6 patents so far_so have 
Germany, England, France and 
Canada. 

No other lubricant even comes dose. 



r - ■ ... Pjocfueo based on lecfindogy Chech. 

arm wttfi e*di order tA 2 bcttiea or a quad. Chech 2 tec a*cfi 
gift*! enter. Values range from 0.98 la 0.95. 

□ TUFOIL Gun -Coal — Super rust intiltHM. amOCtfi atfltifi 
Q TUFOIL Compu-Lube — Vow vriscwiy ter compute 

incMhh 

□ TUFOIL LiflJilrving — Easily SlWWted grease ter 

iflfilnjmenft 

□ TUFQIL Uibif-8 — General purpose, h&ufteh&ld use 
lubrteM 

FREE brochures . r . 

□ 30 Qy ea(iopi/Ane»fe^ aboul TUFOIL 

□ Tun with Sup<tf coiiductarfl"— we'i e leading lhai field 

ido> 

S« hasa TkA biuh tor 
lMfi 1HF*f*d 1HI. 

4 1917 rsuwjmica. Inc. 

fine*- it rig Tiff M hT- 1 Hi 

IVy- ikD^.T 

I'jfiffL- iii^ 1 M dl winui 
ICA A|M >.Ti: U MP. 

U5 iFl 

US » iiwl ■su 1 iivtal 



J4H 

. ruih my TUFQIL h 

VI ONE 8 ol boflfe .Imtoiwcarhif 
$14.25 (plus 1350 shipping and 
handling'll. See mqney beck 
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F/X Bonanza In Total Recall' 



HOLLYWOOD, LA— Spe- 
cial-effects junkies may 
reach nirvana when “Total 



Recall" hits the screen this 
summer. Directed by Paul 
"Rnbocop" Verhueveii^ and 



Schwarzenegger pUyi a tamtttittiQri worker off the year 2084. 



starring Arnold Schwar- 
zenegger, the Him report- 
edly cost mure than |60 
million to make. 

The Los Angeles- based 
Dream Quest Images, 
which created the lush scenic 
effects of ll Blade Runner 11 
and “The Abyss' 1 , handled 
the film's optical effects. 
Filmmakers spent an un- 
precedented amount of time 
using real-time, motion-con- 
trol camerawork. This allows 
a computer-controlled cam- 
era to pan serose characters 
moving in front of a blue 
screen. Then t he same mo- 
tion-control program steers a 



Comput ed -Control led 
Anlnuuwtx brought to Ilf# the 
cyborg drtver of nim i Johnny- 
c3b|F#ft]Oth#r futurist Jo 
hardware includes a murderous 
molt machine | above). 



camera panning over a matte 
background painting or min- 
iature set, Parts of the movie 
are set on Mm, and the sets 
derive from NASA's con- 
cepts of human settlements 
on the red planet. 



Clash Of The Particle Colliders 




ARGON NE, IL— As plans lor 
ths bugs Superconducting 
Supercollider fSSC) wax 
ever more cosily, a new ac- 
coFeraior has proved able lo 
whip electrons up lo speed 
over desktop distances . 
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trailing beams ride on wake of 
dHver beam. Wake shows up as 
moving charge on inside tube, 
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Recertify demonslrated al 
Argon ns Manorial Laborato- 
ries, the wakefieid accel- 
erator uses a technique rem i- 
niscent of racing cars "draft- 
ing" the car ahead. 

In Argorvne's apparatus, a 
driver beam, a pulse of elec- 
trons. is fired along a oerarr 
tube. As 11 travels, the beam 
Induces In Us wake a moving 
charge that races along the 
inside of the tube. This mov- 
ing charge pulls a second . 
group of paHicles launched 
a fraction of a second be 
hind Ihe driver beam. 

Accelerating continuously, 
the energy level of the trailing 
beam builds quickly. Injectors 
feed fresh driver beams into 
the tube to replace driver 
beams whose energy Is flag- 
ging. The timing of these in- 
jections— tg the billionth of a 
second— Is crucial to the ac- 
celerator's operation. 

Scaled up. the existing ap- 
paratus could generate light- 
speed energy levels with a 
tube only 32 ft. long. A lube 2 
miles long, configured for 



heavier protons Instead of 
electrons, could do the job 
the 55-mile-long S5C Is ex- 
pected to do 

Meanwhile, ihe price lag 
for Ihe 5SC has jumped from 
£5 9 billion to more than $7 



billion. Reason: The proton 
smasher will need a beam in- 
jector twice as powerful as 
originally planned, and a 
beam tube ’A In. wider. 
Ground has yet lo be broken 
for the project. 
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Latest plans tor the SSC include m MrliUsn^Fm/ofvvoJi Injector 
( lop} and new cryostat (above \ with a wider beam tube. 
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IMPORTS 

BY RfCK TITUS, West Coast Editor 





VW Goes Back To Basics 



V olkswagen usa is 

set to tackle that mast 
difficult of all car biz chal- 
lenges: the art af staging a 
Corporate comeback. To do 
this, VW will put an end to 
rebates — a rather muragemis 
move in the face of a soft 
market and consumers con- 
ditioned to believe that the 
only good deal includes mon- 
ey back. 

Add Id this a broadening of 
Volkswagen's product Jinc* 
price rollbacks that in same 
cases go back to 19S7 figures-, 
plus anew management edict 
that requires unswerving at- 
tention Ld customer satisfac- 
tion, and you quickly get the 
sense that VW is going to 
bring about its recovery the 
old-fashioned way — by earn- 
ing it. 

Passat 

Leading Volkswagen's bid 
for an American-market 
renaissance is the all- new 
Passat, which will be avail- 
able in two body styles— a 4- 
door notch back sedan and a 
4-door wagon. Based on a 
front- wheel-drive platform, 
the Passat is powered by a 
134-hp* I6~valve 2.0-liter 4- 



ey Under engine that’s rea- 
sonably snappy when it's 
mat ed to the 5-speed manual 
transmission (standard 
equipment), and just a tad 
sluggish when matched to the 
optional 4-speed automatic, 

The Passat's two leading 
market strengths are its 
huge interior and trunk 
space, which ahould create 
instant appeal for owners 
with families, and its base- 
feature packaging. Base 
priced at $14,770, (he 5- 
epeed Passat's equipped with 
air conditioning, height -ad- 
justable steering column, 
automatic shoulder belts, 
height-adjustable front seats 
with adjustable thigh and 
lumbar supports, and indi- 
vidually adjustable fore/aft 
rear-seat cushions with 2-po 
siti-on backrests as standard 
features. 

Options include the 4- 
speed automatic, power 
tiit/slide sunroof, antilock 
braki ng system < ABS)* iS-in. 
alloy wheels, leather seats, 
cruise control, power win- 
dows and mirrors, central 
locking, an untithufL Heidel- 
berg AM, ‘KM auto -reverse 
cassette sternn with six am- 



beginning at S14,770. 



Volkswagen's new lineup 
leader look like an exception- 
ally solid value. 

Corrado 

The Corrado bowed last year 
as the fastest production car 
VW has ever introduced, and 
is , by all aecou nts T an i impres- 
sive sports car. Us slippery 
body is assembled by one of 
Europe's oklest and most re- 
spected custom coachbuil- 
der&— Wilhelm Karmann — 
and measures up Ln the firm's 
excellent reputation for qual- 
ity assembly. 



rear window washer/ wiper, 
and the unique automatically 
activated rear wing; 

Thu net saving* should 
lower the Corrado base price 
by nearly $2500, However, 
we think there'll also be a 
corresponding drop in resale 
value. The Corrado is a good 
sporting ride, and it's better 
with the items that are about 
to be classified as extras. 

We’d have to say that 
Volkswagen is serious about 
making a comeback* and we 
think some very good buys 
wil l be the result. M 



p lifted speakers, and a cold- 
climate option that features 
heated front seats with indi- 
vidual temperature controls 
and heated windshield wash- 
er nuzzles. All of which, 
when paired with (he Pas- 
sat's attractive styling and 
tidy fit and finish, make 



Ccrradn's 158- hp, L 8-liter 
supercharged 4 -cylinder pro- 
duces 166 lb. -ft. of torque at 
4000 rpm, and though it nev- 
er nails you to the back of the 
seat, it does pull the car to- 
ward its impressive UQ-mph 
top speed in a hurry. 

The biggest news regard- 
ing the Corrado isn't what's 
changed for 1990, but, more 
importantly p what will 
change for 1991. 

The Corrado is currently 
base priced at $17,900, a siz- 
able aum, and a figure VW 
feels has hurt Corrado sales. 
In an effort to lower the base 
price, VW plans to deconlent 
the car for *91 by removing a 
number of the currently 
standard features. Those in- 
clude the power windows and 
mirrors* the Heidelberg 
AM/FM auto-rever&e cas- 
sette stereo w r ith six ampli- 
fied speakers, the 6- function 
trip computer, the standard 



Dffonffntfd Corrida wll( *eU 
Apr about 3lS,S0O. 
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225horses 
are boundto kick 
something. 


225 horsepower al 4200 rpm. 300 ft. lbs. 
of torque at 3200 rpm. Gas-pressurized 
struts up front. Quad m- Shock system in 
the rear. And four patches of extra fat rub- 
ber on the pavement. Mustang GT Grab 
onto the five-speed and make your move. 
It's a kick in Lhu tranny 
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Best-built American cars. 

The best-built American cars are built 
by Ford. This is based on an average of 
consumer-reported problems In a series of 
surveys of all Ford and competitive 
ttl-’Htt models designed and built in North 
America. At Ford, "Quality is Job l. M 



All 1990 Mustangs are equipped 
with a driver air bag supplemental 
restraint system. 

Ford Mustang GT 

Hu vc yi ;u driven a Ford... lately 
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CAR CLINIC 

BY MJJCE ALLEN, Assistant Auto Editor 



Water, Water, Everywhere 



Y 1983 LYNX has 
been showing beads of 
moisture anti a light brown 
froth on the dipstick. I F m con- 
cerned that this “conden- 
sation" is harmful to the en- 
girie. 'Hie mechanic says it's 
because of the paraffin-based 
oil 1 use p and LhaL I should 
change brands. 

rH ARLES ^UttStllLOV t 
UNCOUN, IL 

1 have a 1SS4 Piero , and cool- 
ant seems to be getting into 



the oil, because Lhe oil gets 
yellow and mi|ky + I've re- 
placed the cylinder head and 
gasket. l>e already fixed 
Lhis problem twice, so 1 have 
to make sure by asking for 
your opinion. 

mw tf&tiY&N 

CWKVII+LE.CA 

Fm answering both these tet- 
ters together because the 
symptoms are similar, at 
least at first glance. 

Water, or coolant, in the oil 



makes for a mayonnaise-like 
emulsion. Htgh-paraffinic 
oils seem to be more prone to 
this than aromatic-based 
oils. Paraffinic oils are also 
supposed to be better lubri - 
cants. A certain amount of 
goo building up on the dip - 
stick or inside the oil filler 
cap is normal, especially in 
colder weather on cars used 
for short trips, and is certain- 
ly not going to cause any en- 
gine damage. 

Also r Ford has a TSB f 85- 
16*7) for modifying the 
crankcase breather system to 



reduce condensation p which 
is d problem on Lynxes of this 
vintage. So, Charles, contin- 
ue to use your current brand 
of oil if you like s see the dealer 
about the TSB *. and get a new 
mechanic. 

But, Tien , you have big 
problems . Fieros of this vin~ 
tags had major problem# 
with cracked block#. 

Pontiac pul the 2.5 Iron 
Duke motor through a mas s- 
reduction program that year, 
and reduced the amount ojf 
Last iron. enough for cracks to 
appea r in t he pushrad gallery 
area of the block. Warranty 
was extended m these cars 
bemuse of this , but your car is 
way, way past even this ex- 
tended offer. You might try 
requesting that GM honor 
this warranty, but its a long 
shot 

Ypu J H have to replace the 
block, preferably with one 
from some other year of car. 

How da you tell the differ- 
ence between normal con- 
densation and the dreaded 
Cracked Block Syndrome? In 
the case o f the Fiero-typc leak 
from the water jacket to the 
unpressurized pushrod gal* 
lery, you'll have to drain the 
oil and examine it. All of the 
oil will be emulsified with 
water, not jus t the cooler ar- 
eas around the dipstick and 
oil filler cap, 

A mi if the problem is sub- 
tle, oil analysis can detect 
even a few drops of coolant in 
the oil. Coolant „ because of its 
anticorrosion additives, 
leaves trace contaminants 
that oil analysis spectro- 
meter# can detect. 

Turn, Turn, Turn 

My friend* and I have a dif- 
ference of opinion. They say 
that in a conventional ring- 
and -pinion differential, only 
one rear wheel is driven. I 
say that both are driven 
equally, until one start* to 
( l '! fa at- i a rri- to pag e 22) 
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Revolutionary New 3 Band 
Radar Detection 



FWIT : Unequal^ Sensilivily 
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B El IRON K’5. t he pioneer of 3 band lech nokjgy, 
introduces LEGEND i: a new nidar detector offering 
unsurpassed defection range for X. k. and Ka hand radar. 

LEGEND revolutionary perlbrniance is achieved 
through a patented design called FMT' (Fundamental 
Miner Technology) FMT" redefines how r a dciccior pro- 
cesses X. K, and Ka band radar With FMT*. LEGEND 3 
provides a level of sensitivity never before tcUeved 

LEGEN D 3 also hreaks new ground in terms of 
selectivity An advanced signal processing technique known 
as RSV* I Radar Signal Verification! automatically eliminates 
Intermediate Frequency rIFl interference— the most com- 
mon source of false alerts. With RS V J , LEGEN D 3 sets a 
new standard for selectivity. 

Lin matched in sensitivity and selectivity, LEGEND 3 
reflects a commitment to detail quality and innovative 
thinking. And LEGEND 3 s refined and convenient features 
make it unlike any radar detector ever designed. 

Revolutionary 3 band performance is available today 

for 5379 95, And hacked by ;i 3 year limild Warranty. To 
order or for the name of a dealer near you p call loLI-frce: 

I 8110.341 NOl USA 1 800-268 W4 C anada m 3E » 



Inin RADAR imd pruicti yuur right ils use a fadai detector. 
For more informal ion call 6 & 7-5472 
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CAH CLINIC 

ll'ufiii Haiti {ruin Jvj 

spin. And that. even ih u Lum, where the 
outside wheel must turn faster than the 
inside, both wheels are powered. 

Moat people a^ree with my friends, 
hut wha'a really ri^ht? 

MAURICE WILLIAMS 
BROOKPARK, OH 

You 're almost right, Maurice, Even man 
ordinary (n at limited -slip) differential, 
both rear wheels normally carry equal 
amounts of power. When one wheel 
speeils up for a turn, there's stilt an equal 
amount of power. I n fact, when one wheel 
es spinning crazily on a patch of ice or 
buried in a mudkate f they still carry 
equal amou nts of power. 

That's how differentials work. Before 
any physics professors out there start 
bringing their word processors to critical 
masS'pQweris a very specific term in this 
context, and not the appropriate term for 
the at hand. 

Torque is really what we're talking 
about here, Torque is the amount of twist 
applied to a rotating object, and a differ- 
ential will equally divide the torque be- 
tween the wheels. When one wheel sees 
less resistance, it can speed up. But if the 
resistance at the wheel is so tow that the 
torque overpowers the friction between 
the tire and the road, then the wheel wilt 




CAR 
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20- Proof Is The Limit 

I've been getting a lot of complaints about driveability 
and fuel -system corrosion from readers. Apparently, 
there are a few unscrupulous individuals out there 
who are adulterating gasoline with excess amounts 
of alcohol. 

Ten-percent additions of eihyl alcohol ("Gaeohol") are acceptable, and repre- 
sent a good way ol extending nonrenewabie resources with biomass -derived 
energy. But, today's cars aren t engineered to run properly on concentrations 
higher than 10 percent . 

Problem is, how do you tel I it you re getti ng h ig her concentrations? T ake equal 
quantities ol Ihe suspect gasoline (an ounce or two is plenty} and pure, undiluted 

antilreeze Mix 
gently, by invert- 
ing the container a 
half-dozen times 
The alcohol in the 
gas will move to 
the alcohol-based 
antifreeze, chang- 
ing the propor- 
tions of the two 
volumes. II what 
started out as 
50 50 gas/anti- 
freeze is now 
40/60, then the 
gas was 20-per- 
cent alcohol to 
start with. 
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spin— and only an identical amount of 
torque will be available at the other tire. 

This amount of torque may not be 
enough to propet you out of the m udholc. 
L im r ted - slip differen tials s i mply use 
friction clutches to limit the difference 
between the speeds of the two axles, mak- 
ing the transfer of power to the pavement 
(or mud } more uniform . 

This phenomenon is also why lightly 
applying the parking brake may help 
when one wheel is spinning, — euen 
though both wheels are being braked , 
you've increased the torque to the high- 
traction wheel by the amount of braking 
torque you've added to the spinning 
wheel. 

Back End First 

I began to have trouble with my rear 

bniki^ locking'. Ovisr the npace of about 
three months, I installed new semime- 
Lidik pads in front and new brake shoes, 
turned the rotors and drums, installed a 
new proportioning valve, and pressure- 
bled the system completely — but the 
rear wheels cm my F 83 Riviera atilt slide 
first. JOHN RUSH 

PITTSBURGH PA 

You've installed semimetallie front pads 
where formerly an organic pad was in 
use , The friction characteristics of the 
metallics are different, and they require 



more pedal effort for the same braking 
effect. They will work better once they 
heal up , and should last longer than the 
OEM compo n nd. 

The or go nic rear shoes are getting the 
benefit of the extra effort , and locking up. 
Altering anything that will change 
front -to -rear brake bios is a crapshoot. 

Replace the front pads with OEM or- 
ganics , Jf you are towing r or feel you need 
longer-lived pads , or ih ink you give you r 
brakes particularly severe service, then 
leave m the semimetallie pads and 
change over the rears (o a matching 
seminwtallie compound. 

In Hot Water 

Do y oil know of any detrimental effect 
that can be caused by engine-block or 
bottom radiator hose heaters, if they 

arc pruperJ.y ]njitij]t:i]? 

I F ve been using these for years, and 
believe it has led to the long life of my 
ears' engines. 

A local mechanic expresses the con- 
cern that reversing the normal heating 
process will confuse the m?w r engine sen- 
sors on the computer-controlled vehi- 
cles. What do you say? 

GEORGE DAY 
VOURKEECTILLHNY 

The on-board computer has two basic 
modes: often Imp and dosed loop. It runs 



in open loop until the eng r ne warms up to 
proper operating temperature . then 
drops into closed-loop mode. 

In this mode, the O 2 sensor actually 
allows the computer to sense the lean/ 
rich state of the exhaust, and adjust the 
fuel to achieve the best economy and most 
power . 

The heaters you use are thermostatted 
well below the engines operating tem - 
perature — of least 100° F below. They 
will not affect the norma/ warmup 
process^except to shorten if, which is 
good. 

1 don % however, necom mend dipst wk - 
type oil heaters. They can overheat the oil 
locally, even though the engine has re- 
mained cool, something that will, at best, 
decrease the efficiency of the oil. 

Best is the kind that replaces one of the 
suft plugs in the engine block, This will 
put the heat where it will do the most 
good — that is , in the cooling system . Eos - 
ier to install , and still good , is the kind 
that goes into the lower radiator hose. 

T 0 conserve energy, use a timer to turn 
on fia? /teafer in the morning an hour or 
so before you need the car ra filer than 
lea oi ng it on all nigh t . 

Exhausted 

I'd like to change over the exhaust sys- 
tem on my Grand Marquis to dual 

t PfrCSt 1 turn Qrfjirrjr - jJ 
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pipe? instead of only one. With these- 
computers, l wonder if there will hr 
j=otne arfvfirae effect?. 

1 u??fcjnie there will he some ^itin in 
power, and I actually have seen wmc 
inte-m(Kiel Mercury 1 ? with duals, so I a?- 
siiirifii h s possible. 

RICHARD QUIXANG 
PALM HAKROft, Kl. 

If# certainty possible. Bichard. Any 
muffler shop can do the job The engine 
computer will be capable of handling the 
change, although it might need ilx cali- 
bration chip replaced 
But— you're voiding your warranty t 
which isn't a very good idea. Because 
some Marquis models m,™ with duals , 
you probably won 't have any trau hlc get - 
ting an inspection sticker. 

Here's the hard part: You'd have to 
add a second catalytic converter whwh 
will add considerably to the expense. 
Finally, there won't he mare than a 
half-dozen extra panics under your hood 
for the effort. Don 't do it. 

His Story Won't 
Hold Air 

I have an almo?t-new fcteehbeltfed radial 
film i L:ith n hnlo in thn tunart nbcmt h- in 







Secrets Of The ALDL 

The 1 diagnostic connector under the dash of This car 
is typical of most modern cars wilh on-board comput- 
ers Von can use it to access the trouble codes the 
computer stores when it finds a fault in ils sensors or 
internal operation Readers keep asking me to list the 
trouble codes in their car's on-board computer, t won't do that, lor several rea- 
sons, First, the codes are extremely specific in make, year, model, engine and 
trans or y ou r v eh ide. and I don' t want anybody to mistakenly use l h e w rang one , 
figuring (heir B7 is dose enough to the '86 they reed about in last month's Car 
Clinic. Second, you'll need to know much more than how to access the codes and 
what they mean. The fad pry shop manual will have the procedures you need to 
pinpoint ihe problem once you access the code. 

its SUES. 
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pic of times, hut ll sluvv leak [wrsisls. In 
alder days, it would have been a pretty 
simple puncture repair, But my Lire 
dealer mti I he Ruick shop manual say 
it s not possible. 

What cilia l do? Can I patch it from the 
insidi H nr use a tube? 

PAULSCHNt’IDKH 
HAN VE RN ( M A 

Don't me a tube. It'll make any tubelens 
tin f run way too hat. 

The recommendation nhmtt n of plug- 
ging hates in sleet radial tires FH r or the 
edge is appropriate far two reasons 
First ttff the steel be Us tend to vat the 
plug, causing leaks 

Secondly* ream ing the hole to get the 
plug thmugh may rut the steel wire* pn - 
cipitating a belt fa il it re . If then- 7 is a ny m ■- 
ideat e of cut steel wire , scrap the tire 
I've had good lurk patching radials. 
Demount the tire . and huff the nrra for 2 
in. in diameter around the hole. Apply a 
tube-type rubber patch . according to 
the manufacturer's recommendations. 
When the hole is near the edge, this 
sometimes fails, as the constant flexing 
peels the patch off after a few hundred 
miles, hut its worth a try 
If you epier have this problem again, 
skip trying to plug the hole from the out- 
side, and go straight to patching r f from 
the inside. 



Excuses, Excuses 

I needed a jump start for my '82 Sky- 
hawk, but h fellow in the office refused, 
because he said you can moss up a ear 
with electronic ignition if you jump- 
start it. 

la this true,, or is it just a convenient 
excuse? 

DAVE HELMS 

MUN&FEH, LN 

He a sis just ducking having to help you . 
There’s no reason why cars with elec- 
tronic ignitions should a 't gibe or get a 
jump start. 

Briefly, here's the correct procedure fbr 
a jump start: First, connect the two posi- 
tive battery terminals together. Then, 
httoh the second coble onto the negative 
terminal on the running car. Next, ho ok 
the cable onto the engine block ctf the 
stalled car. Wo it a m i n u te or three to p u t 
a little juice into the discharged battery. 
Then have someone hold the running car 
at high idle , white you crank the stalled 
car. 

After the ear starts, rrmoov the nega- 
tive cable ta the block first. SWj 



DO YOU HAVE A CAR PROBLEM? 

Juwltwk Hit;*- utwiMf tt „lf« iliftrurqu, ifmN ft} t'rir 
rON-lf, F-tputaT \f*'\~hiiT] icj, ZJ 4 >V > 7 rih St., y* w 
I ij rJC-, „V \ l ftft J }i II Ji i J-r- J i i IV r ■- . } cj j ■ !» ■ r |i it*t » ■ 

* nth mnnnl iv fHfxn rnrrf itttlh \\fu\zU\i, ftrr&bm\ 
- \t fp-t i vnti t m fj -tvsl u'i'Jf fot ■ eti-mttcdr is rtrn nV fh h. 



SERVICE TIPS 

■ Eaify-prodoclicin 1990 OeVilies. Fleet- 
woods, 60 Spec inis. Eldos and Sevillos 
may experience an engine slaJl when 
placed in gear immediately alter an en- 
gine sum. This may he caused tty an im- 
proper PROM calibration TSB T-90-2 
covers the pari numbers Tor me correct m- 
placemen! PROM 

■ Wheel vibratron on some early Mitsu- 
bishi Eclipses lhal isn't attributable to 
wheat balance may be traced la Interfer- 
ence between the chamfered edge of the 
roiof hi rung the hub, preventing proper 
seating. This will make the rotors am duI 
of true, causing a wobble (hat wilt be Belt 
under light braking. Replacement rolors 
will lit correcifry . TSB ATlN-Q4-0&QQt 

■ If you own a 19&B of TS9 domestically 
manufactured Chrysler product with a 
nonlilf sleering wheel and the turn signal 
has slopped canceling after the steering 
wneei nas been removed, check TSB OS 
03S9 There is a pin in the wheel (hat must 
indea with the (urn signal switch 

■ J9S9 Honda Accords (hat have a rat- 
tling noise from the front wheel area when 
going over bumps, which reduced when 
the biekes are applied, should have iheir 
front caliper brackets replaced with new 
parts 

■ If you haven I seen the recall cam- 
paign . some 69 Ford 4x2 pickups with 
1 33*irt. wheelbases end manual transmis- 
sions may have been manufactured wiih- 
oul a protective shield lor Iho luot lank. 
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DETROIT 
SPY REPORT 

ay JIM DUNNE, Detroit Editor 



Ford Limits Caprice Response 



A side from rivals 

bearing other GM divi- 
sional nameplate*, Chevro- 
let will still have the full-size 
wagon market all to itself 
when Ford brings out its 
1992 Crown Victoria and 
Mercury Grand Marquis. 

That s because Ford has no 
plans to build a replacement 
for its current full-size wag- 
on, I it stead , Dearborn will 
depend on l he Taurus wagon 
and Aemslar van Lo meet Lhe 
demand for carryall vehicles. 

At least that's the plan for 
model year 1992, the new 
Crow n Vic's first year. 

Chevy, meanwhile, is 
planning a big splash for its 
foil-size Caprice wagon, to be 
unveiled later this year. 



Chevy may very w r ell steal 
the hig wagon market with 
the new Caprice, tt looks like 
a larger version of the Tau- 
rus, just right for buyers who 
want the hauling space of a 
full -size wagon in a sleek, 
sedanlike package. 

Grand Prfx 
Facelift 

Smaller headlights and a 
squeezed -dow r n grille open- 
ing distinguish this *91 Grand 
Prix from the '90 model 
The styling nf this early 
production GP shows what 
can be improved when the 
size and position of head- 
lights are altered. Freed of 
government restrictions that 
dictated a common headlight 



Grand Prtx facelift for 91 entails smaller freadNqhts. lower hood line. 



like Crown Vic 92 Grand Marqula wtJJ feature aero styling. 



Look for all the GM-IO 
models* including Oldsmcj- 
blle Cutlass Supreme and 
Ruick Regal in 1991 and Lu- 
mina in 1992, to switch to the 
smaller headlights, 

Saturn Update 

Insiders at GM expect that 
Saturn, scheduled to begin 
production late this summer p 
will eventually supply parts 
for other GM cars, and per- 
haps even sell to companies 
outside GM, 

Saturn^ 4-speed automat- 



Valves would then open 
and close by magnetic force 
inaLead of cam lobes and 
springs. The electronic con- 
trol system would open up all 
kinds of possibilities. Spark 
timing could be custom de- 
signed to fit different power 
demands put on the engine at 
all its speeds. 

Camshaft timing in today's 
cars issel in hard metal, and 
every camshaft in production 
represents a compromise be* 
tween fuel economy, emis- 
sions and performance. PM 



shape and standard height, 
automakers are build ing lo w- 
er hood lines that offer belter 
forward vision and improved 
aerodynamics. 

The smaller lights also 
give the Grand Prix a cus* 
tomized appearance. 



ic ia one feature that outsid- 
ers are likely to covet. It will 
be a state -of- th e-art elec- 
tronically controlled! gear- 
box, just the right size for 
compacts and subcompacts. 

Also* Saturn's L 9-liter 
aluminum engine promises to 
deliver the kind of power and 
economy with light weight 
that other GM divisions 
crave for their smaller mod- 
els. Saturn officials say thal 
the company may act the 
part of a supplier, but only af- 
ter its own production is up to 
speed and running smoothly. 

Electronic 

Camshaft 

The work of camshafts may 
be taken over by electronic 
systems within a few years. 
Siemens and other electronic 
firms report that valve tim- 
ing may be regulated by elec- 
tronic pulses instead of chain 
and gear drived, 
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Power 
is being 
restored. 



you sav the juice just isn't there 
when you step or the gas? 

Well, before that power shortage 
turns to a complete power 
outage, take your CM car or 
truck to your CM dealer for a 
Mr. Coodwnench Tune-Up. 

Mr Good wrench has the CM 
diagnostic equipment and CM 
factory training it takes to 
pinpoint problems. He also has 
the genuine CM parts to get 
your CM powerplant up to speed, 
including AC spark plugs and 
filters 

it all boils down to this: When 
you need your car to run right, 
you need a Mr Goadwrench 
Tune-Up. Now at over 7200 
General Motors dealerships 
coast to coast - wherever you 
see these signs 



Because its not just a car.,, 
it's your freedom. 



FW HUjOTMcN t 



old house 

RESTORATION 

BV BOB VILA Contributing Editor 




M ANY old-house owners 
find, when alt Is said 
and dune, that there is one 
thing missing from their prop- 
erty — a period garage. 

Most of the original old uut- 
buildings that accompanied 
and complemented their 
homes, like barns and car- 
riage sheds, weren't main- 
tained properly. As a result, 
they are long gone. 

Re-creating a period ga- 
rage today involves Wending a 
hit of the past with the pres- 
ent, Namely, you'll want to 
build a structure with a period 
feel that complements your 
restored old house, but that 
will be used to house one or 
more automobiles. 

Fortunately, there are 
companies that supply garage 
plans ideally suited to this 
market. These include plans 
for simple saltbox designed 
garages, bams and carriage 
sheds, along with those for 
outbuildings in Victorian and 
post-Victorian styles. 

A brief look at the history of 
these structures, along with a 
discussion of today's plans, 
will help you choose an 



appropriate addition to your 
property. 

Details and 
proportion* are key 

Today's garage is a product of 
evolution from the wagon or 
carriage bam. On early Amer- 
ican farms Lhere was often a 
separate bam used for storing 
wagons and carriages, along 
with the main one that housed) 
animals and hay. Great ex- 
pense may have been put into 
the house, hut the quality of 
barns and sheds was often a 
function of the materials avail- 
able and, in many cases, wbal 
was left over. Many times, 
outbuildings were construct- 
ed out of necessity and didn't 
do justice to the houses they 
neighbored. 

Many of the better Victori- 
an homes had a matching 
coach house, designed in the 
same style as the main struc- 
ture, In cases where the 
homeowner couldn't afford to 
build what was, in essence, a 
minihouse „ at least the roof 
pitch and the siding were usu- 
ally the same as that of the 
main house. It wasn't until the 



early 1900s, around 1910 to 
1920, that houses began to be 
designed with a garage. 

Nomatter what type of out- 
building you decide to add to 
your property, its degree of 
authenticity will depend on its 
level of detail 

Proper period detailing for 
a simple saltbox-style garage, 
for example, often includes 
design elements like beveled 
wood siding with a 4-in r cxjjo- 
sure, good multipaned win- 
dows, a well-laid cedar- 
shingled roof and strap- 
hinged bam doors. If you're 
building a Victorian garage, 
this period detailing may 
include things like brackets, 
spindles and diagonal siding 
(depending, of course, on the 
style in question l 

Most of the period garage 
plans I've seen aren't exact 
copies of existing buildings. 
Rather, they are adaptations 
of the best of a number of orig- 
inal outbuildings taken from 
old pattern books and then re- 
designed to accommodate our 
20th-century needs. 

Many plans can be adapted 
to construct a building to 
house one, two, three or more 
ears. The important thing to 



Period garage plant that yield 
outtaulJdlngs, like thb CdonlaJ 
ftruhMCoKfi House from 
Lynch & 0&. cm brtjp 
restoration tnthulAiti cfcsJgn 
their own outbuilding 

remember is that for the 
building to be historically cor- 
rect 1 the proportions of the 
design must be accurate. By 
this, I mean the Size of the 
walls and the roof pitch must 
be right for the building's 
style. When the proper pro- 
portions Eire coupled with the 
right period detailing, the re- 
sult is a historically appropri- 
ate structure. 

Today's plaits 

No matter what the age of 
your house, you should be able 
to find a period garage plan 
appropriate for this addition. 
A good source for outbuilding 
plans designed in the feel of 
those that adorned early 
American houses is Eli Town- 
send and Son, fnc., P-O r Box 
851, Clinton, CT 06413. Its 
mast papular plan, the “Car- 
riage Shed,' 1 is a flexible early 
American design detailed 
with, among other things, 
atrip- hinge barn doors and a 
cupola. The cost fora set of 
plans is $15* 

If you're interested in add- 
ing an outbuilding that will 
historically complement a Vic- 
torian house, Lynch & Com- 
pany Ltd, (9205 W. Center, 
Milwaukee, WI 53222) offers a 
fine set of Victorian and post- 
Victorian garage plans in four 
styles: Italianate, Queen 
Anne, East-lake and Colonial 
Revival, All follow the proper 
proportions of the period in 
question and have the right 
detailing to complement a 
home in each style - 

For example, the compa- 
ny's pattern for the “Bracket- 
ed Coach House"' features 
fancy roof brackets and a cu- 
pola— both popular elements 
of I talianate architecture. The 
“Queen Anne Coach House," 
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in keeping with the style of that day , is 
detailed with textured materials, like 
routed barge board and diagonal siding, 
along with a hood that borders its win- 
dows and doors. The “Colonial Revival 
Coach House 8 ' has unmistakable Patlndi- 
an features, while the^Eastiake Carriage 
Shed" sports the turned posts, wood spin- 
dles and fretwork common to this archi- 
teotuTO- The coat for each plan Ls$lS. 

Lynch & Co. also offers something 1 
found rather unique: plans to Vktoritm- 
ize a modern garage. Assuming you have 
an existing utilitarian garage— a basic 21- 
ft, * £1 -ft, unit with standard height 
walls and a hip roof-^thc proper replace* 
ment and addition of exterior elements 
can transform this plain structure into a 
Queen Anno-atyled building, Some of the 
details the plan dictates include changing 
the siding, adding diagonal boarding and 
new trim work. 

What's involved 

There area few different ways to ap- 
proach a project like this. Some folks sub- 
coniract the cement work, like the 
footings and slab, along with the framing, 
then complete the siding and finish work 
themselves. 

What you decide to cfo really depends 
on your level of expertise. Many of these 
plans were designed so that a skilled 
home-improvement expert (I imagine a 
good number of my reader fall into this 
category) could conceivably tackle this 
project from start to finish. Of course, 
time is always an important element to 
your planning, along with that all-impor- 
tant restoration budget. 

No matter w hich mute you choose, you 
will need a building permit and you must 
conform to your local building codes. So 
before putting a shove] in the ground , 
make sure that you are complying with all 
local regulations. 

The plan you choose should include all 
the details necessary for the building's 
construction, including framing dia- 
grams, foundation footings, sizes for door 
and window headers, and reinforcing 
rods. In addition, the details necessary to 
define the struct ureas one of a certain pe- 
riod should also be noted. These include 
things like the type of siding and its p rop- 
er exposure, the recommended styles for 
both windows and doors, along with 
specifications for decorative elements 
tike moldings and cupolas. If you plan to 
supply electrical and/or plumbing service 
lo the building, how ever, you'll have tu 
add these components to the plans your- 
self because mechanical systems are rare- 
ly specified on plans for any outbuilding. 

No matter what type of garage you de- 
cide to add U) your property, make sure 
its proportions and detailing are appro- 
priate for the period of your bouse, When 
all is said and done, adding a period ga- 
rage will enhance your total restoration 
efforts, m 




STARTS 



Believe it or not. 
1 1 % putting Back Guard*in your shoe can 
JK relieve the pain in your lower back. 

. Because with every step 

UCDC you take, the impact of 

it lkl\b| your body weight creates 
a shock wave that travels to your spine, olten 
causing pain. 

But only clinically proven Back Guard 
has the unique Shock Trapper Module* 
which, made of a super-shock-absorbing 
material, cushions the shock lo your foot. 

This reduces the shock to your back, 
reducing the pain. Which simply means 
1 «. _ that getting Back Guard could 
Y|l| I be the smartest step you lake. 



Available for <nen and woman 




Look tor this 

You’ll find it 
only 

on products 
featured 



POPULAR MECHANICS • JULY 1790 



29 



1TVH IfivO Afl OlOi-ftf Irtld 



OUTDOORS 

BY JOE SKORUPA Boating/Outdoors Editor 




High-Tech War On Poachers 



T HEY SHOOT poachers 
don't they? Not in the 
U-S, Al leaiit not yet, and 
probably not ever. But an 
Kenya, the Wildlife and 
Conservation Management 
Dept, shoots at poachers 
first, and then questions 
them later. It's Draconian, 
but the man who implements 
it p Richard E. Leakey, was 
recently named Outside 
magazine's Outsider Of The 
Year for 19H9. 

Leakey was forced to take 
these harsh measures for 
three reasons: 3. Wildlife 
species in his care, notably 
elephants, are on the brink of 
extinction, 2. Poachers kill 
conservation rangers, and 
3. Time is running out. 

In 197(3, Kenya counted 
140,000 elephants. Today r 
the number is 00,000- At the 
poacher s former rate of 
three kills per day, a United 
Nation's environmental re- 
port estimated the Kenyan 
elephant had 10 years to go 
before extinction. 

But that was before Lea- 



key, In the first year of his 
stewardship, the rate of ille- 
gal elephant kills its down to 
one a month. During that 
same period. GO poachers 
died, 

Eco outlaws 

Needless to &ay p Leakey's 
methods are controversial 
Conservation supporters 
find it hard to justify a policy 
of sunned confrontation , But 
Leakey's rangers are facing 
gun-toting outlaws, and 
shootouts are self-defense. 
Also, he's given Kenya a new 
reason to have hope for the 
future. Tourism iathe impov- 
erished country's most pruf- 
itable industry, and the 
elephant is ihe industry's 
biggest asset. 

Fortunately, poaching in 
America isn't as dangerous, 
or as potentially disastrous, 
as it is in Kenya. But it's stiH 
serious. So serious, in fact, 
that the LLS. Fish and Wild- 
life Service recently pur- 
chased a Bell Jet Ranger 
helicopter to help stamp out 



the illegal slaughter of up to 
4 million birds per year. And 
the Department of Justice 
recently built a $3. 5- mil lion 
high-tech National Fish and 
Wildlife Forensics Labora- 
tory to aid in the successful 
prosecution of black- market 
wildlife traffickcra. 

The story behind the pur- 
chase of the Fish and Wild- 
life's new chopper is a 
fascinating one, with plenty 
of white knights to share in 
the credit. Villains are pi em 
tifnl. too. 

Black-market trade in elk, 
bear, wolf, bobcat, sea lion, 
bald eagles and other covet- 
ed species is estimated to be 
between $300 to $400 million 
per year. During a recent un- 
dercover sting operation in 
Massachusetts, two law' en- 
forcement agents participat- 
ed in transactions involving 
gall bladders from 374 black 
bears, 23 full bear carcasses 
and ihe heads, hides and 
[jaws from another 16 bears. 

Why the tremendous de- 
maud for bear gall bladders? 
They're sold for use in folk 
medicine in the Orient. Kore- 



an and Chinese dealers made 
the grisly purchases in the 
case cited above. 

On a personal level, I can't 
understand the Oriental 
thirst fur powdered animal 
horns and organs. Neither 
can I understand the dis- 
regard for life shown by a 
wealthy Texan of several 
years ago. He paid el guide 
$6000 per shot at trophy elk 
out of season. He shot five 
and left four to rot- Why? 
Only (me was big enough for 
the record books. 

Birds In the bayou 

Gross wild 6/e poaching viola- 
tions in the slate of Louisiana 
go back a long way, accord- 
ing to recently discovered re- 
cord a atthe Fish and Wildlife 
Service, Field agents docu- 
mented their concerns about 
gross poaching in the early 
1970s. But the problem goes 
back farther than that. It's 
woven into the social fabric of 
the Cajuns and other groups 
who 1 i ve off I iou is Sana's wild - 
life-rich bayous Ducks have 
always been an inexhaustible 
resource to these people and. 
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until gently, they weren't too far from 
being right, 

About one-quarter of all North Amer- 
ican ducks migrate to Louisiana for the 
winter. Thi^ swampy region is the cold- 
weather home to most of the bir<fo 
traveling the Mississippi and Central 
fly ways. Fifty years ago T the region 
hosted about 30 million ducks, a flock so 
immense that endanger ment seemed 
inconceivable. Today, the number is 
about 10 million, and dropping, Endan- 
germent is almost here. 

Du ring the 1987- 1 ftBS hunting season, 
special enforcement agents from the 
Fish and Wildlife Service in Louisiana 
made the following discoveries: 

■ Three huntera were found with 168 
ducks, 78 of which were shot the morn- 
ing of the arrest 

■ Another three hunters were found 
with 71 ducks. 

■ A solo hunter was found to have 
killed 53 ducks in a single outing. 

■ One special agent placed 78 hunters 
under surveillance. Of these, 35 were 
Lagged with grossly exceeding the daily 
limits, and between them possessed 574 
ducks. Of the remaining 43 hunters, 26 
were cited for other violations. It got to 
the point where the agent in charge be- 
gan to wish for just one legal duck camp 
so he could sit down and enjoy a cup of 
coffee with &ume fellow outdoorsmen. It 
didn't, happen that season. 

Two points should be made about the 
above data. One is that it became clear 
to special agents in Louisiana that gross 
poaching isn't just a problem, but a way 
of life. And second, bad as it was, the 
gross excess used to he worse. Fifteen 
or $o years ago, when there were more 
birds, reformed poachers claim that 
they didn't have a good day if they didn't 
return with 100 ducks per man.. 

Eye In the sky 

After a few drought years in the mid- 
1980s, it became obvious to wildlife 
managers and outdoorsmen that conti- 
nental duck populations were lower 
than they'd ever been and at a cross- 
roads, Blame for this was attributed to 
habitat loss and a huge increase in legal 
hunters. Both factors were genuine. 
But few people recognised the extent 
and effect of poaching. Fish and Wildlife 
agents knew, especially in Louisiana, 
but their input was unappreciated at the 
national level. 

Everything changed in 1988 with the 
publication of a powerful, 4-part series 
in the St. Paul Pioneer Press Dispatch 
called "Empty Skies,” written by Den- 
nis Anderson, In words and photon, An- 
derson drove the point borne that the 
North American duck population was 
being decimated, and that gross, illicit 
poaching in Louisiana was a large part 
of the problem. 

Anderson's stories caused a firestorm 



of national attention. To his credit, An- 
dersohdid more than expose a problem. 
He came up with a solution: Buy the 
Fish and Wildlife Service a helicopter 
It's easy to spot a poacher illegally 
spreading com {called baiting) from the 
air. Also, the chances of apprehension 
are greatly increased. 

Anderson wrote about his helicopter 
idea in the Pioneer Press Dispatch , and it 
triggered a flood of donations. The 
Izaak Walton League of America enthu- 
siastically joined the project and set up 
a helicopter fund in early 1988, In less 
than a year, enough money was contrib- 
uted by conservationists, hunters, out- 
doorsmen and businesses to put a down 
payment on a $650,000 Bell Jet Ranger 
helicopter. Ultimately, the Fish and 
Wildlife Service agreed to add the bal- 
ance and Bell promised a year of free 
service. The helicopter officially went 
into operation on February 12, 1990. 

Interestingly, so much money was 
raised during this effort, about 
$300; 000, that enough was left over to 
buy Louisiana enforcement agents two 
newairboats. Recently, these were also 
put into service. 

Is the problem of poaching in Louisi- 
ana solved? According to Louisiana 
native Dave Hall a Fish and Wildlife 
enforcement agent for 30 years, it's 
down by a large percentage, but not 
solved. “Most times," says Hall, "suc- 
cess* of a program Ls measured by tickets 
written. But the truth is that well never 
catch even 1 percent of the violators. 
The only way well end poaching is to 
treat it as a social problem rather than a 
wildlife problem. It's the human animal i 
we have to concentrate on. " 

Hall is currently working on a 
program dubbed “From Poachers To 
Preachers/' where he uses reformed 
poachers to spread the message of wild- 
life awareness in a language that hunt- 
ers and children can understand. The 
success of this program has con vinced 1 
Hall that given education in ethics, 
hunters are willing to accept responsi- 
bility and to police themselves. 

What can you do? First of all, strictly 
obey game laws and demand the same of 
your friends. Report violations. The 
National Parks and Conservation Asso- 
ciation has established a toll-free 
poacher hotline: call (800) 448-6722. En- 
courage schools to offer conservation 
classes. Lobby for the judicial system to 
treat wildlife abuses as serious offenses. 
Support funding for enforcement bud- 
gets. And finally, treat your game war- 
den with the respect he deserves. 

Because of Dennis Anderson, the 
Isaak Walton League, concerned citi- 
zens, responsible hunters, Dave Hull 
and others, the U.fi. doesn't need to in- 
stitute a poaching policy like the one set 
up by Richard Leakey in Kenya. At 
least not yet, and s I hope , not e v^r. Wt 
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with other reader who can m. 

New users will get an identification num- 
ber and password chat allow (hem to access 
the system Simply set your commutations 
software to 8 bits, no parity and one stop bn 
[S^N-ij. and set the baud at .MO OM200. rf 
yOu'ie asking a specific question, afeow a 
week before calling back for our answer. 



FAX MACHINE 



You can fax written mail to us if you have 
access to a fa* machine. Our fa* number is 
[2 1 2 1 586-5552. available 24 hours a day. 
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SCIENCE 

BY ABE DANE, Science/Technology Editor 




Beyond The Planets 



W HEN THE SUN has 
dwindled to just an- 
other speck in the blackness, 
and the last trace of its influ- 
ence has been left behind, the 
great void of interstellar 
space begins. That point is 
called the heliopause. It 
marks the edge of the helio- 
sphere— an envelope of gas 1 
dual and radiation thrown off 
by the Sun that separates the 
.solar system from what lies 
beyond. Exactly where thin 
boundary lies no one knows. 
But at this moment , four har- 
dy space probes — the most 
distant outposts of human 
perception in the universe 
—are racing to find out. 

Their names are Pioneer 
10 r Pioneer II , Voyager 1 
and Voyager 2. Ail are better 
known for earlier encounters 
with the planets closer to 
home, which is what they 
were intended for. But even 
as the flow of data from these 
overachieving spacecraft 



slows, and the corps of scien- 
tists monitoring it thins, a 
few linger on hoping for more 
answers. 

Among the most eminent 
□f these is professor James 
Alfred Van Allen, discoverer 
of the globe-circling radia- 
tion belts that bear his name. 
I spoke to him about what the 
probes have found so far, and 
what is yet to be discovered . 

Distant envoy 

Now farthest out of the 
probes is Pioneer 10 Y shown 
in the artist's concept above. 
Launched in 19^4 it was the 
first man-made object to pass 
beyond the orbit of the mnsL 
distant planet, and is now 44 
billion miles away. Although 
built to last only 30 months, 
NASA believes they can 
nurse it along until the year 
2000 . 

Whether or not that will be 
long enough to reach the he- 
liopause is an open question- 



distance from Earth com- 
monly range between 50 and 
100 astronomical units (one 
astronomical unit equals 
about 93 million miles). 'That 
leaves quite a bit of uncer- 
tainty,” says Van Allen. His 
best guess is that the helio- 
pause lies somewhere be- 
tween 85 and 100 astro- 
nomical units away. Pioneer 
10 is now just short of 50 as- 
tronomical units away, and 
will not reach 100 until 201(1. 

Van Allen's estimates of 
the distance to the helio- 
pause are baaed on the rate at 
which cosmic rays increase 
as the craft moves out 
through the thinning helio- 
sphere. Since cosmic rays 
might be affected by varia- 
tions in solar activity, as well 
as by distance from the Sun, 
Van Allen has had to com- 
pare Pioneer 10*& meas- 
urements with ones from 
Pioneer 2 J , which is now 
about 2, 8 billion miles out So 
far , cosmic rays have been in- 



creasing at about 2 percent 
for every astronomical unit 
the spacecraft travel, but, 
says Van Allen, i£ we don't 
know if it will continue." 
Matters are complicated by 
the fact that the heliosphere 
is probably not spherical at 
all, but rather molded into a 
teardrop shape by its move- 
ment through the interstel- 
lar medium. All in all, says 
Van Allen, Tt s s an intricate 
and fragile argument." 

Are we there yet? 

Putting speculation aside, 
how will we know the probe 
ha? entered the interstellar 
medium? For one thing, says 
Van Allen, readings of "the 
cosmic ray intensity will be 
almost constant with time." 
The probe would also cease 
to sense solar flares, and 
would register a change in 
the movement of space- 
borne plasma when solar 
wind gives way to stellar 
wind. These changes will 
probably not be sudden, 
however. H Most expect the 
beliDpnuse tn be a soft bound- 
ary," says Van Allen, 

Even if Pioneer 10 gives 
out before reaching that 
point, the odds are good that 
another of the four space- 
craft now' hurtling outward 
would find the boundary. Al- 
though it was the last to be 
launched, the speedy Voyag- 
er 2 w\U actually overtake 
Pioneer 10, and reach 100 as- 
tronomical units first, arriv- 
ing in 2007. More complex 
than the Pioneers, the Voy - 
agerh have a higher risk of 
mechanical failunv but could 
send hack more detailed data 
if they make it. 

But whether or not any of 
these most-distant man- 
made objects make it to the 
edge of the solar system, 
they will have extended the 
grasp of human curiosity far- 
ther than any explorers be- 
fore them, IPi 
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Wfy Only NRI gives you a 27” high-resolution 
Er stereo color TV you build to prepare you for 
wr today's video servicing careers. 





SEND COUPON TODAY 
FOR FREE NRI CATALOG! 



Become one of America’s most sought- 
after technicians ... put your talents 
and spare time to work for you in the 
“explosive-growth" world of home 
entertain me nt electronics. 

Train in stalc-of-thc-ait vidu>/iUtUii) sen- 
icing and become a fully qualified service 
professional cl ie uniquely NRI 

way. Li’s hands-on training, at home . , r 
deigned around the latest elecifunlc equip- 
ment you build and keep as part of your 
l raining. 

The High-Tech Revolution 
in the Home Is Just Starting 

Sweeping changes arc taking place in our 
homes, changes brought about by the 
phenomenal ^?wtb of home aitcrtairnncrit 
electronics. Already available sue high res 
elution TV, TVs with stereo sound, simul- 
taneous nu i Eri -channel viewing, projection 
TV; rmiK’Ofders, H mm video cassettes, and 
compaei t disc players. 

And the revolution. hus spread to Ebe busi- 
ness sector as tens of thousands of com- 
panies ure purdwmg expensive highiech 
Yideo equipment used for employee train- 
ing, data storage, even video conferencing. 

Join die Future or Be Left Behind 

Today the consumer electronics industry 
represents j whopping £26 billion uppor 
lunity for the new breed of consumer 
eJectroftics technician 
Today's consumer electrodes revolution 
is creating huge servicing and repair mar- 
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Vets tlmt xint: just starting to bourn 
Hem is y w chance to become a hilly 
qualified professional the way tens of 
thousands have trained with NRI 

Totally Integrated 
Hands-On Ikaildng 

Since NRI training is huilt around "learn 
by doing, 1 " right bum the start you con- 
duct important experiment ant! tests with 
your professional digital multimeter You 
assemhle the reTruirteihlt? NRI Discovery lab 
and [X’tform a con^jleie range of demon- 
strations and experiments in the process. 



You Build a 27" Stereo TV' 

During the assembly pnicew of ymir state 
nf-thc-an Heath Zenith 2“"' "1Y. you k-arn 
10 identity- and work with componertLs arid 
circuits as they act uaJly appear in nim- 
mctdal circuitry: Then ihfiftigh tests, adjust’ 
mcni\ and exjjCTitlK*nls you quickly master 
professional troubleshooting rod 'bench 
techniques. 
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Inside Your TY 

I he Heath Zenith 2“" "I A has all the fea- 
tures dull alii yw um m >et up «nUt\ \inir 
complete home video tenter of the future. 
Flit screen, square corners, and .i black 
matrix to produce dart, rich colon* . 
even a powerful remote control center Lhat 
gives you total command of video and audio 
operating modes, 

NRI has purposely designed your train- 
ing around equipment Mini has ihc same 
hfgMech circuitry you U encounter in com- 
mercial equipment That means your trains 
mg is real-world training. 
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HOME FINANCE 

BY DAVID ELIAS 




A MAN 1 KNOW was 
proud af his- new ranch- 
style, ft-bodroom house in 
Old Bridge* New Jersey, and 
the grounds that surrounded 
jl. In fauL he paid a Leenager 
to mow the front and back 
lawn every w eek during the 
summer. One Saturday t 
however, he had a different 
young man do the job. As fate 
would have that teenager 
cut more than the grass that 
day, As he was pulling the 
power mower backward , he 
tripped and yanked the ma- 
chine over his foot, chopping 
off a toe. 

My friend called the insur- 
ance company that wrote his 
homeowner e> policy to notify 
them of Lhe accident. They 
told him some pretty bad 
news: While he was covered 
for certain types of liability, 
this particular case fell under 
Workers' 1 Compensation, 
and his policy didn't include 
that. The result? He was 
sued for $k! million. 

There's one great thing 
about doing all lhe work 
around the house yourself: If 
yon get hurt and decide to 
sue, at least you'll be dealing 
with a reasonable person. 
But realistically, if you're a 
homeowner p it's likely that uL 
some time or another you'll 
hire somebody to work on 
your home. And it’s good to 
know whether or not you're 
covered- Do keep in mind 
thaL in terms of insurance 
coverage, degrees of respon- 
sibility vary from state to 
stale. They also depend on 
what type of labor a home- 
owner might employ: domes- 
tic, casual or professional. 

Domestic labor 

A domestic worker is a per- 
son hired to perform ordi- 
nary household duties in a 
domestic setting, such as 
preparing, serving and 
cleaning up after meals, 
cleaning windows, mopping 



doors, making beds and do- 
ing laundry. Other examples 
□f domestic work arc a full- 
time companion to an invalid 
or sick person, a person hired 
as a nanny nr governess, or a 
full-time, live-in maid. 

Domestic workers are en- 
titled to Workers' Compen- 
sation insurance in many 
slates — New York, for ex- 
ample— if they work 40 or 
mure hours per week. De- 
pending an the state's laws, 
insurance is purchased by 
the employer or jointly by 
employer and employee. The 
coverage provides cash bene- 
fits and medical coverage for 
workers who become dis- 
abled due to an un-the-job 
injury nr sickness. If death 
results, benefits are payable 
to the surviving spouse and 
dependents as defined by 
law. 

I n short, the law in such 
states treats domestic labor 
in the same way it treats em- 
ployees in a factory. 

When covered by Work- 
ers" Compensation insur- 
ance, an employee can't sue 
hts or her employer, so it's a 



mutually beneficial system. 
Even before the Workers' 
Compensation Law, an em- 
ployee rarely won a settle- 
ment from an employer. But 
when it did happen, the pay- 
off was often astronomical— 
the stuff that headlines are 
made of 

The homeowmer/emptoyer 
is responsible for adhering to 
state Workers' Compensa- 
tion laws. 

[ n some Stales, there's a 
free market for this type of 
coverage, meaning you can 
shop different carriers ant! 
compare. In others, the sys- 
tem is a monopoly — only a se- 
lect company, or sometimes a 
couple of companies, can sell 
it. In sLill others, it's not 
needed at all in a domestic 
situation. 

In Texas, for example, do- 
mestic employees are includ- 
ed in the basic homeowner's 
policy. 

In New York and other 
states, domestic employers 
are obi i gated to get Workers' 
Compensation insurance for 
themselves, and their em- 
ployees. 



Casual labor 

Casual labor refers to the 
people you pay to work 
around your house on an oc- 
casional basis. Such employ- 
ees indude babysitters age 
17 and under, minors who 
might do odd jobs for you, or 
an adult hired to An repair 
work or painting on a part- 
time basis. 

Federal law prohibits mi- 
nors, depending on age, from 
doing certain types of work. 
This includes work that 
involves the use of pow r er- 
driven machinery, like 
lawn mowers.. So when you 
give a 15-year-old $10 to cut 
your lawn, you’re probably 
violating the Child Labor 
Law anff inviting a liability 
nightmare. 

Casual laborers are ex- 
cluded from Workers' Com- 
pensation laws, but are 
covered on most standard 
homeowner's policies. If 
your policy doesn't include 
such part-time employees, 
contact your agent. The addi- 
tional cost, if any, is minimal 
compared to the risk that's 
involved. 

Professional labor 

Professional labor includes 
anyone a homeowner enters 
into written contract with to 
work on his or her property- 
Remodeling Contractors , like 
carpenters, roofers or land- 
scapers fit into this category. 
These workers should have 
their owti insurance. In tact, 
in moat states they can 't be li- 
censed w ithou t it. 

Hut remember, it's still 
your responsibility to make 
sure these professionals are 
insured. Ask tu see their cer- 
tificate of insurance, and 
then make a call to the in- 
surance company to double- 
check. 

If any damage to property I 
or personal Injury should oc- 
cur involving an uninsured 
professional on your proper- 
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ty H you are totally liable, This includes 
damage to ypur neighbor's property. 
The overwhelming con aensus among in- 
surance people is that you should forbid 
art uninsured professional from step- 
ping on your property. 

Other liabilities 

However, if a professional is using any 
of your equipment, you are liable for in- 
jury caused by any defect in that equip- 
ment, For example, if a professional 
painter suffers an injury due to a rung 
on y our Ladder giving way * you're Liable. 
If he suffers the same injury falling from 
his own ladder, all you owe him is pay- 
ment for the work he has done. 

The lesson is clear: If you biro a pro- 
fessional, assume that it is his or her re- 
sponsibility to be properly equipped. Do 
not offer them the use of your own per- 
sonal property. 

Assuming there's no negligence on 
your part — y our pit bull gets loose, your 
kid starts taking human- target practice 
with an air rifle, your yard is mined with 
explosives — then the problem you'll 
most likely face isn't whether you're 
covered, but whether you're sufficient- 
ly covered. 

With domestic labor, you're protect- 
ed by Workers 1 Compensation. In the 
case of the professionals, they should 
have their own insurance. 



Hie gray area 

The fuzzy gray area is with casual labor. 
They're probably covered under your 
homeowner's policy* but only up to a 
certain amount. 

For example, if you employ an unin- 
sured college student to paint your 
house, and he falls off a ladder and suf- 
fers permanent spinal damage, your 
550,000 liability isn’t going to satisfy 
him or his attorney. 

Before amateurs engage in high-risk 
work on your property, talk to your in- 
surance agent. It may be to your benefit 
to buy extra insurance, since you can 
have your policy altered to include a 
specific individual. Or* it may be in your 
kwi&L interest La hire a professional Lo du 
the Work. 

Remember, when purchasing a 
homeowner’s policy* you must disclose 
any hazards on your land* such as a hole 
or a pond. If you don't, you won't be cov- 
ered in the event of an accident involv- 
ing that hazard. 

Umbrella policy 

If you're the type who has trouble sleep- 
ing, you might consider an umbrella 
liability policy. 

“For about | 100," Kays Edward G. 
Wright, vice president of marketing for 
Exchange Insurance Co. , Buffalo, New 
York, (i a consumer can purchase 



51 , 000,000 worth of protection, which 
covers him whether he's at home, at the 
office or playing golf. Where can you 
find a better d eat than that?* 1 

The umbrella policy goes above and 
beyond basic protection. It covers you 
for any number of potential laivsuits, 
such as slander, mental anguish, false 
arrest and malicious prosecution, as 
well as the (rad!i£ionn/ physical injury 
claims. 

The umbrella liability policy w ould 
typically caver the gap between regular 
home or autn insurance, and a 
financial judgment against you. 

For example, if that uninsured col- 
lege painter wins a judgment against 
you for 11*000,000* and all you carried 
on your homeowner's policy was 
$100,000 worth of liability, the umbrella 
will pay the remaining $tKJO + 000* thus 
saving you and your family from finan- 
cial ruin. 

An ounce of conscientious home main- 
tenance, management and research can 
usually beat a pound of Ei ability. Keep 
your home safe and in good repair: Nasi 
down loose boards, replace burned-out 
light bulbs, repair loose carpeting and 
exposed wiring, chain unruly pets, fill or 
cover dangerous holes. The simplest, 
and often the quickest, household re- 
pairs can save you a tot of money and 
heartache in the long run . VM 
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ELECTRONICS 

BY FRANK VIZARD, Electronics Editor 




Briefcase Entertainment 



F PORTABILITY is what 
you look for in home enter- 
tainment systems, then two 
ne w video and audio systems 
that fit into a briefcase 
should be added to your 
luggage. The video system 
comes from JVC. while the 
audio system U made by 
Cambridge Sound works, In- 
corporated. 

Called "Concept C' p in its 
prototype stage, the SC- 
F0D7U system from .J VC la a 
group of interchange able 
modular video components 
that can be used separately, 
or all together. The heart of 
the system is a Liny Super 
VHS hi-fi videocaasette 
recorder* 

Other components in the 
SC-FOOTU system include a 
3-in, color LCD monitor with 
a built-in speaker and a tiny 
CCD camera with micro- 
phone. All three components 
can be connected together in 
two ways: Both the camera 
and color monitor can be at- 
tached directly to the VCR, 
or cables can be used to make 



the connections. 

The small aisse of the cam- 
corder makes live video 
recording potentially more 
interesting. The camera's 
Hina LI size means it can be 
clipped to the pole of a hang 
glider nr canto the shoulder of 
a bicyclist. Having a color 
monitor on hand means foot- 
age can be viewed by all 
instantly. If there"** one 
drawback, it's t he lack of a 
zoom capability, an admit- 
tedly high expectation con- 
sidering the camera's size. 

Savvy video fans will also 
detect an immediate draw- 
back to the use of SVHS-C 
videotape. SVHS-C blank 
videotape offers only 80 min- 
utes of recording time in ihe 
standard play tSF> mode, or 
BO minutes in the extended 
play ( EPJ mode. 

List price for the SC- 
F007U system is 32409. All 
of the components fit into a 
briefcase supplied by J VC- 

Audio lovers seeking por- 
tability may become enam- 
ored of the Model Eleven 



briefcase system from Cam- 
bridge Sound works, Inc, 
While the Model Eleven 
won't suffice as a main listen- 
ing system for the tong term, 
it will offer the quick fix that 
is so often needed at a vaca- 
tion house or other tempo- 
rary housing. 

All you add to the Model 
Eleven is the sound source. 
If the sound source is a per- 
sonal Walkman-sized cas- 
sette or compact disc player. 



there's already a compart- 
ment in the briefcase for it. 
Everything else is already 
packed. 

What's in the briefcase? 
Power is supplied by a 7 x 5%fc 
x 3-ijin amplifier offering a 
toUl of 36 watts, The amplifi- 
er packs more punch than its 
specifications and size would 
suggest. Audio pioneer and 
Cambridge Sound works 
founder, Henry Kloss, uses a 
biamplifkalion technique— 
meaning the baas frequen- 
cies are amplified separately 
from the upper frequencies 
— Lo boost output, white 
retaining the amplifier's 
small size. Ltb amplification 
works well in thin case since 
the amplifiers can be tailored 
to At the speakers, a known 
quantity with the Model 
Eleven. The amplifier in- 
cludes three sets of inputs for 
tape, CD and auxiliary sound 
sources. 

The Model Eleven is basi- 
cally a 3 piece speaker sys- 
tem. The two milk-carton 
sized satellite speakers are 
actually each 2- way systems 
in their own right. Each sat- 
ellite contains a 3-in. mid- 
range and a yi-in. tweeter. 

The third speaker ia actu- 
ally the briefcase iLself, In- 
side the briefcase is a 7-in, 
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woofer which fires buss fre- 
quencies through a grille on 
one side of the briefcase. 

How well the Model Elev- 
en sounds seems very depen- 
dent nn the quality of th* j 
signal source. For example, 
in using the included Y -adap- 
tor to plug in a common per- 
sonal stereo, the resulting 
sound quality seemed fair to 
poor. When using a high- 
quality CD player as the sig- 
nal source, the sound was 
much better. One can only 
conclude that the Model 
Eleven tends to amplify what 
might be previously inaudi- 
ble daws in the signal source. 
The Model Eleven amplifier 
has both a stereo and mono 
switch, the latter being jiar- 
ticularly effective when 
using the system with a 
standard television. The 
Model Eleven could easily be 
used to upgrad e a mono TV in 
a second bedroom, w r hile it 
waited for its travel orders. 
With a list price of 37fjfl r the 
Model Eleven is somewhat 
more expensive than the 
widely available portable 
boom box. The Model Elev- 
en, though, sounds better 
than most boom boxes and of- 
fers more flexibility. 

The Model Eleven, like all 
Cambridge products, is not 
available in stores. To order 
or ask for information, call 
Cambridge Soundworks toll- 
free at (800) 252-4434. 

Smart 

Televisions 

The thinking man's televi- 
sion may be one that actually 
thinks for itself. Both JVC 
and Sony are introducing 
TVs that use fuzzy logic, or 
artificial intelligence { A]}, to 
learn from past experience. 
Fuzzy logic is a term used to 
describe the technology that 
enables a computer to simu- 
late the human judging and 
decision-making process 
regarding imprecise area*. 



| JVC and Sony, however, are 
applying this technology in 
different ways. 

JVC uses fuzzy logic in 
four new models in Lwo fash* 
tons. In the first instance, the 
JVC television monitors 
viewing habits to determine 
which three broadcasts are 
the most frequently viewed 
during the day and also at 
night. Depending upon Ihe 
model, your favorite three 
stations are either displayed 
on a menu or on a multiscreen 
format for easy selection. It's 
like having your own Nielsen 
rating service at home. 

In a second application, 
the JVC television van store 
data relating to the audio vol- 
ume at different times of the 
day. The television then uses 
this data to automatically ad- 
just the volume to your pref- 
erence. The volume set for 
the evening new* would be 
different than that for MTV 
late at night r far example. 

Both these features arr. 
avai I able this summer tn a 27- 
in. and a 31-in. model listing 
for 1950 and $lfi00, respec* 
lively. Tw r o other models 
sporting artifical intelligence 



You cm Sanyo i new 

camcorder as you woukf ■ pair 
of binoculars 

are slated for the fall, 

Sony, mean- 
while, Is using 
fuzzy logic to im- 
prove picture quality. 
Incorporated into the new 
27-in. KV-27XBR50 and the 
32-in. KV-32XBR50 is a 
fuzzy logic application called 
Active Signal Correction 
(ASC). In thia application, 
248 reference points on the 
screen are monitored 60 
times per second for enn- 
trusL, color, brightness and 
sbarpness- 

A perfect picture, of 
course, is often in the eye of 
the beholder. Bony uses it 
basic data base of 40 perfect 
pictures culled from high- 
definition laserdisc images. 
These new Sony TVs also 
take other factors into ac- 
count as well. Additional 
data include any change* 
you've made to ihe preset 
levels for picture, color, 
brightness mid a holiness. 

ASC also considers the 
amount of extraneous signal 



noise and the set's relative 
working condition. The ABC 
circuitry may w r ork harder as 
the TV ages, for example, to 
compensate for u deteriorat- 
ing picture tube. ASC is 
more evidently in uee some 
times more than others. 

The 27-in. Sony lists for 
£1500, and the 32-in. lists for 
52700. 

Fuzzy logic may nut be the 
best term to use in connec- 
tion with televisions, but this 
type of circuitry is destined 
for many video applications. 
Both Canon and Sanyo are 
using it in camcorders, for 
example. How is fuzzy logic 
applied in camcorders? 
Sanyo F VC-880 aeems to 
keep an object in focus as it 
moves across the viewing 
plane, rather than ju si focus- 
ing on what's in the middle of 
the lens. The auto iris h mean- 
while, seems able to quickly 
adjust itself to changing col- 
ors, even if the color of the 
object stays the same while 
the background changes. 

The F VC-880 is also 
unique in other ways. The 
F VC-880 looks mure like h 
pair of binoculars than a cam- 
corder. The 2-handed design 
is meant to reduce the blur- 
ring caused by camera jitter 
and to al low quicker access t o 
all controls. 

The FVC-S80 is also very 
light at 1.7 pounds, just a 
fraction less than the lauded 
Sony TR-5. List price for the 
FVC-8B0is 51300. Look for a 
more in-depth review in a 
future issue. PM 




T?iU JVC tetevWon learns from past eaperkntiL 
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FREEWHEELING 

BY CUFF GROWER 




Producer) shunned video tech- 
nology In favor of conventional 
35mm muvfr cameras 



Days Of Thunder, Hollywood Nights 



T HE adrenalin starts 
pumping hard as the 
back end of the ear lifts up 
straight off the pavemonL at 
a speed in excess of 175 mph. 

There’s no time to think, 
no time to react. And it's too 
late now to do anything about 
it anyway. From inside the 
strongly braced race car, the 
world goes into a h|dw- 
m ration, dreamlike spin, al- 
though in this case, the 
dream is really a nightmare. 
The driver is aware of a jok- 
ing crash as the car smashes 
down hard on its roof, then 
goes; into a disorienting se- 
ries of somersaults. 

Hitting the fence at the top 
of the track, the ear rolls 
down sideways and comes to 
rest on its side in the middle 
of the circuit, drawing the 
pack toil like a giant magnet. 
There's split-second maneu- 
vering, as the drivers bring 
all their nerve, skill and in- 
stinct to bear. 

Fenders crunch, sheet- 
metal flies and cars spin out 
wildly in a mad effort to avoid 
brutal contact, Bui to no 



avai l. Lying on Its side across 
the track, the lifeless hulk 
presents a target as big as a 
bam, and it takes the full 
brunt of a T-bone hit. 

Cars pile up all over the 
place, ambulances scream to 
life, and a limp body is 
dragged from the brutalized 
wreck to be rushed to the in- 
field hospital, 

■'Cut!" 

The ambulance comes to a 
halt and the crumpled driver 
Sits up and dusts himself off. 
For Turn Cruise, on location 
in Days 1 Of Thunder, it's all in 
a day's work. 

Reality plus 

For sheer realism, Days Of 
Thunder makes other films 
on motoraports pale by com- 
parison. You won't see any 
wild special effects or video 
fireworks. “This isn't a sci- 
ence-fiction film, 11 says exec- 
utive producer Gerry Molen. 

What you see is an aJ- 

Day? Of Thinder Lamer A tar (46 1 
actuary ran In Wimton Cup 
events to collect authentic rac- 
ing footage. 



most documentary honesty 
that cuts to the heart of what 
big-time American stock car 
racing is all about, And of 
course, spectacular crash 
scenes come with your price 
of ad mission- 

Stag! ng these eras hes uses 
tried -and- true technology 
developed over the years by 
ftiunt and special-effects 
crews. The first step is Lo 
choreograph the crash, 



breaking it down into its 
component sequences . 

The initial phase of the 
stunt may have the car doing 
a series uf end-overs. Then it 
may progress into side rolls 
and other autobatics. 

Initially, the car Is literally 
blasted into the air. A cannon 
built into the undercarriage 
is packed with gunpowder 
and armed with a short 
length of telephone polo. The 
charge is triggered by the 
driver in an adjacent car. The 
pole is fired into the ground, 
which launches the car into 
an endo or side roll, depend- 
ing on the cannon's position. 

A complete crash sequence 
may consist of scores of sepa- 
rate filming^ spliced togeth- 
er in the editing room for one 
smooth-flowing thrill show. 

Ail of the high-risk work, 
of course, is handled by stunt 
drivers, and not the actors 
themselves, 

Pa navis I on 
preferred 

White some films and your 
Sunday afternoon motor- 
sports TV show may use the 
latest high-tech race-cam 
video cameras, Days Of 
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Thunder relies on conven- 
tional 3 Timm reel -to- reel 
Parta vision movie cameras. 
According to the production 
company, video juM can! du- 
plicate the “feel" of 35mm 
film and does not work effec- 
tively with Panavision, 

The cameras themselves 
are mounted inside the car 
and in a special crashproof 
housing built in the headlight 
area behind the grille. Rear- 
mounted cameras ride low in 
the trunk area with the Lens 
projecting through the 
bumper. 

Expect to set” a lot of low 
camera angles, for dramatic 
effect, from both car- and 
track-mounted cameras. The 
latter, operated by remote 
control, were so close to the 
action that a couple got 
crunched in the course of 
filming the wilder scenes. 

Cruise credit 

The idea for Days Of Thun- 
der originated with Tom 
Cruise, himself a credible 
race driver. Introduced to 
the sport by Paul Newman, 
when they were filming 
The Color Of Money, Cruise 
took racing seriously, and 
also took the concept for a se- 
rious race film to Paramount. 
The studio was interested 




Cruise brings rating experience to hb role. 



and reunited producers Don 
Simpson and Jerry Bruck- 
heimer and director Tony 
Scott, who put together the 
very successful Top Gun. 

“Cruise can really drive," 
relates Jimmy Johnson, a 
spokesman for Rick Hen- 
drick, who is the NASCAR 
team's owner and a race con- 
sultant on the film. J 'Hc came 
down to Daytona, jumped in 
one of our cars, and cut some 
hot laps in the 185-mph 



range," Hendrick 
supplied cars and 
drivers, and ob- 
tained complete 
NASCAR coopera- 
ting without which 
the film would not 
have been possible. 
To get the real- 
ism needed for the 
film, the entire 
crew immersed 
themselves in rac- 
ing by attending 
events like the 
Firecracker 400 at 
Daytona. Director 
Scott also spent 
hours reviewing 
real racing footage 
to make hie crash 
scones look authen- 
tic. But the script 
makes it all come to- 
gether. Hendrick 
set up interviews for screen- 
writer Robert Towns, who 
spent four weeks talking to 
drivers like Rusty Wallace, 
Darrel Waltrip, Dale Earn- 
hardt and a half-dozen other 
big names in the business. 
Towne did his homework, 
a^ked all the right questions 
and taped the conversations. 
He also spent weeks in the 
Hendrick race shop watching 
and listening as the crew tore 
down the cars and put them 



back together again. 

Tapes were made of radio 
conversations between driv- 
ers and pit crewa during ac- 
tual races, dialogues that had 
to be toned down for the film 
because in their unedited 
state* according to J immy 
Johnson, they “were a little 
loo colorful/ 1 

Camera qualifying 

Most of the racing footage 
was done under real com- 
petition conditions, Hen- 
drick had to qualify the 
camera cars, the same as 
everyone else, in the races 
they ran at Phoenix, Dar- 
lington and Daytona. The 
camera cars* received no 
preferential treatment. 
They had to be fast to qualify 
and 100-percent NAkClAR 
legal. 

Under special arrange- 
ment with NASCAR, they 
Were not running for points, 
but started at Lhc back nf the 
pack and retired from Ihe 
races after they shot the foot- 
age they needed. 

Cruise himself needed lit- 
tle help or coaching when it 
came to the driving se- 
quences. When racing is In 
your blood anti you've got a 
natural talent for it, who 
needs to act? m 




POPULAR M ECHANIC5 * JUL V 1 9W 



41 





Quality is Job I 






Profile in quality #14: 

Driveability. 



Ford, Mercury, Lincoln, Ford Ttucks. 
Our goal is to build the highest quality cars 
and trucks in the worldr 



Itiirhb' uji—tv/trtlwr u c i kin Mice tiivi 



FORD MOTOR COMPANY 






The sophisticated engineering of today's 
Foni Motor Company cars and trucks is truly 
remarkable . For instance, today's Mercury 
Cougar XR7 and Ford Thimderbird Super Coupe 
have a speetl sensitive electronic rack and pinion 
steering system that provides optimum driving 
co« fro/. Their new adjustable suspension system 
monitors drivi/ig conditions, automatically 
making adjustments to optimize ride and 
handling . And both cars are equipped with 
four-wheel disc anti-lock brakes. 

If your goal is to build the highest quality cars and 
trucks in the world— you don't do it any other way. 




COVER STORY 



Saw!* 
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Forbidden even to whisper the word "stealth/' pilots called it the Black Jet, 
and for years this nearly invisible plane has shrouded their lives i n secrecy. 



BY ABB DANE, Scjenct/Tcc hnoloqy Edrtnr 



I T HKOIN.S at t pm on Monday. A 
chartered 727 appears over the 
mountains and touches down on a 
IJJ.IKHVfl, desert landing strip shim* 
mering in the midday heat. The plane 
taxis to a strip, and drops a group of 
hunrtpkkud pi lots on tin- tarmac. 

For the next four days, they will 
sleep by day, and fly by night in an air- 
craft that appears no larger than a 
bird to hostile radar, but carries in its 
bomb bay 2000 pounds of laser-guided 
high explosive. Their mission: To 
hunt alone in radio silence and total 
darkness, strike with pinpoint area 
racy, and return. 

So it has gone week-in, week-out 
for the last seven years at the Tono- 
pah Test Kange deep in the Nevada 
desert. There, the Lockheed F-117A 




Nlghth^twk imlgjila symbolize* the mlisJon 
of the 37IN, which i\ dwgecF with stealing 
up gn I hi quarry In Ihc F-S 1 7 A Stealth 
Fighter, then iirlh Ing with leading-edge 
■Tvlorrlo an d ordnance 



Stealth Fighter. also know n as the 
Nighthnwk, roosts in the custody of 
the 37th Tactical Fighter Wing, Hut 
until recently, the pilots were not 
eveQ allowed In tell their families the 
full story. 

Although the existence nflhe plane 
was acknowledged in November of 
1D88. and it has now made its first 
uhlic appearances, operations at 
onnpah have remained mysterious. 
Dormant by day, the base’s 17 han- 
gars would slide open only uth ter co v 
er of darkness, mid were securely 
buttoned up before first light. 

In recent months, however, the Air 
Force has btgun to loosen the strict 
code nf secrecy. Now, for the first 
time, the men who fly the Hlack Jet 
are beginning to give accounts of lift* 
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BLACK JET 



at Tonopah* and of the in visible plane 
that draws them there, PuPUI-AR ME- 
CHANICS w as granted the first exclu- 
sive interview with one of the*e elite 
pilots — Capl, Philip McDaniel of the 
4 H5th Squadron. O ar story is based on 
his comments, slung with those uf 
other pilots present at the F-IlTA's 
debut before the press.. 

On the tip of a spear 

To anyone looking at the aerodynami- 
cs lly improbable contours of the F- 
117A, the question Lhal immediately 
comes Lu mind is: How does it fly? De- 
spite rumors of skittish handling, 
which inspired pilots lo nickname the 
j limit* "The Wobbly Goblin t ' f those I 
spoke to reported nothing but affec- 
tion for the plane's in-flight behavior. 

Capt. Joseph Salats, who has been 
flying the F-] 17A for two years* jmsi 
lively bristled when I mentioned the 
Goblin nickname to him. "Actually the 
pilots who fly the airplane are kind of 
offended by that comment," he said. 
Cap I . McDaniel described the sensa- 
tion in more enthusiastic tones. Be- 
cause of the pilot's position high above 
the plane’s short nose, he said, "It 
feels like you're un the tip of a spear, " 

While it un gh I not seem surprising 
that pilots handpicked by the Air 
Force to appear before the media 
would praise the plane’s handling, 
others less constrained have done so 
as well William r. Park, a recently 
retired Lockheed test pilot who was 
nearly killed in a n F-J17A crash* told 
t h e Los A n# et es T i m es : "It Fie w 
great. 1 1 flew like a fighter should fly. 
J t had nice response to the controls/ 1 

Whatever basis there might be for 
the rumors of handling problems 
probably lies in an aerodynamic flaw 
that plagued the early Lockheed pro- 
totypes. The planes tended iq drop 
suddenly and slam onto the runway as 
they made their final approach For 
landing. 

The prohlenri has apparently been 
solved, and Col. Tony Tolin, a veteran 
fighter pilot and commander of the 
37th, now says: "I have talked to vir- 
tually every pilot who has ever flown 
the airplane, and 1 can find no pilot 
who has ever referred to the aircraft, 
as the Wobbly Goblin.” He points to 
Lhe plane's digital fly-by- wire flight 
control system, lifted almost unal- 
tered from the F-I6, as one reason for 
the plane's well-mannered (light. 

Secrets of stealth 

In fact, as more la learned about the 
F-l 17A, it becomes clear that it is the 
advent of these computerized flight 
controls that has done more than any- 
th ing else to make stealth possible. 
Getting an aircraft to fly straight has 
become as much a matter of electron- 
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ics as one of aerodynamics, allowing 
designers to shape a plane with radar 
foremost in their minds. 

Although much has been made of 
the composite radar absorbing mate- 
rial (RAM) that sheathes the plane s 
aluminum airframe, it is in fact the 
careful arrangement of the F-117A's 
faceted panels that contributes most 
to its ability to fly undetected. Since 
radar is unlikely to view the plane 
from more than 30° above or below, 
the panels are all canted at more than 
30* from vertical This causes radar 
energy lo be deflected either up or 
down, rather than bouncing straight 
back toward the receiver. 

To further baffle tracking aL- 
tempts, whatever radiation does 
return is focused into a tew narrow 
beams. These beams appear to a ra- 
dar receiver the same way that light 
glinting off a gut gemstone would ap- 
pear to the eye, and are much more 
difficult to lock onto than would be a 
steady but weak return. The glinting 
effect is accomplished by aligning as 
many of the panels parallel to each 
other as possible. For example, the 



leading edges of the wings, normally 
strong reflectory face in the same di- 
rection within a horizontal plane, aa 
the top edge of the fuselage and the 
faces of the engine inlets. 

Scrupulous attention to stealth is 
evident in numerous other details. 
Serrated trim, angled to follow the 
beam paths, overlays the joint be- 
tween canopy and fuselage. Openings 
for Forward Looking Infrared 
(FLIR) turrets used for night vision 
are surrounded with the same trim, 
and covered w r ith a radar-absorptive 
mesh, A heavier mesh covers the jet 
intakes, masking t he h ighly re fl ecti ve 
turbine disks. Wing and tail airfoils 
are prism-shaped, with knifelike lead- 
ing edges presenting minimum 
frontal surface area. So small i& the 
resulting radar cross section that if 
the canopy windows were not coated 
with radar-deflecting material, the 
pilot's helmet alone would be more 
visible on radar than the entire plane. 

Radar is not the only hazard the 
Stealth plane must evade < however. 
Most anti-aircraft missiles use infra- 
red seekers to home in on the heat of 
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Looklrig different from every <angle r 
the F-! T?A Hghtef cools Hi )ttt 

through flat shielded notilo viable 
above, A pop-up receptacle facilitates in- 
flight refuting (right). 



aircraft exhausts. So the F-ll7A's 
twin GE 4 04 turbofans vent through 
thin, horizontal nozzles that spread 
out the heat. A final measure of pro- 
tection cornea from a narrow duck tail 
heat shield along the bottom of the ex- 
haust openings that blocks the view' of 
them from even a few' feet below. 

Making of a Stealth pilot 

Although it might seem a simple mat- 
ter to penetrate enemy defenses with 



a plane this difficult to detect, selec- 
tion and training of the Stealth pilots 
has been exacting. Only those w T ith 
]Ot«J hours of jet fighter flying time 
were even considered, meaning the 
entire 37th consists of captains and 
above. 

When the F-117A was at its most 
secreL, training usually began in A-7D 
Corsair J Is. This wsj. not so much be- 
cause of any similarity between the 
two planes, but because it provided a 




convenient cover story. When first 
selected for Stealth duty, pilots were 
typically told they were being as- 
signed to do avionics testing on the 
Corsair, Their real mission was not 
revealed to them until about a month 
into trai ning. 

Transition to the F- 1 17A was a 
daunting task. Since there Is no 2-seat 
trainer version of the plane, every pi- 
lot’s first flight in it is a solo. Until re- 
cently, this was complicated by the 
fact that the need for secrecy kept the 
planes h sugared until half an hour af- 
ter sunset. No matter how good the 
preparation, one can imagine how the 
pilots felt making that first launch 
into the inky sky over Tonopah in a 
plane t hat didn' t even look like it could 
fly. And indeed, most of the pilots 1 
spoke to cited this as their scariest 
moment in the cockpiL of the F-l 17A. 

By the time Capl. McDaniel en- 
tered the program in Ifl89, it was a dif- 
ferent story. He says he was more 
"apprehensive” than scared before 
his first flight, since by then daytime 
flying was possible. “It was just a 
matter of how pretty it was going to 



POPULAR MECHANICS • JULY I9-J0 



95 




HU =PHQTQ ST GlDBDE mil m H-tOiQi & WOH CO* 



BLACK JET 






McDanW 

I7A with 



V-tiU. and trailing edge Flaperons are 
iTie plane’; ondy (nntrcrl lurfacm j lop] 

be," he says. For Jk Daniel, the trick- 
iest stage of (.raining was (he initia- 
tion into night flying. Formerly an 
F- 1 1 1 pilot, he was accustomed to 
having a copilot by his side, and found 
he missed the extra pair of hands. Al- 
though the plane ia well instrument- 
ed, he says, "1 had to learn to organize 
myself in the cockpit, so I know where 
each and every thing is.” 

After about two months of flight 
training, pilots are qualified in the air- 
craft, and from here, practice consists 
of doing exactly what the F-U7A w as 
designed for. Operational details are 
still secret, but the Air Force has de- 
clared the plane’s purpose to be pre- 
cision night attack of high-value 



targets. To carry out this mission, the 
pilots must be proficient in the use of 
three critical systems aboard the air- 
craft. A highly precise inertial naviga- 
tor provides guidance in the search 
for distant targets. FUR turrets, lo- 
cated just below the windscreen, and 
next to the nosegear on the aircraft’s 
fiat bottom, serve as eyes for close-in 
work. And once the plane’s laser des- 
ignator is locked on target, a 200(1- 
pound, low-level laser-guided bomb 
homes in for the kill. 

The mission demands a lot from a 
pilot, and the combina tion of night fly- 
ing, fatigue and aggressive new tac- 
tics designed to make the most of the 
plane's invisibility have apparently 
taken their toll. In two fatal crashes, 
experienced pilots appear in have 
simply flown into the ground. Acci- 
dent reports found the planes to have 



been functioning properly, and the 
pilots made no attempt to eject. 

Still, with only three crashes in nine 
ears, Col. Tulin says, “The F-117A 
as the best safety record of any mod- 
em fighter, H He attributes this in part 
to precautions against fatigue that in- 
clude locking up the pilots' blackout- 
curtained dorms until 1 pm to prevent 
disturbances, and limiting them to a 
single brief flight on their first night 
after arrival at Tonopah, 

Now, as the plane moves out of the 
black, life is becoming safer, not to 
mention simpler, for the men of the 
37th, There’s no need for new Stealth 
pilots to make their first flights in 
complete darkness. Ground crews 
needn't rush to get the planes under 
cover before daylight. And the 37lh 
will probably be moved to a less deso- 
late location in the next few years, 
eliminating the weekly 20<J- mile com- 
mute from homes in lias Vegas. 

End of an enigma 

As would seem almost inevitable 
when an aircraft at the heart of so 
much speculation was brought to light 
at last, the F-117A is both more and 
less than we might have expected. On 
the one hand, it is unprecedented — 
a fully operational attack plane de- 
signed and built in complete secrecy 
to foil radar-detection techniques that 
have been the nemesis of airmen since 
the Battle of Britain SO years ago. 

On the other hand, the F-117A is al- 
ready out of date. Operational since 
1983, it relies on the stealth technol- 
ogy of 12 years ago. and it borrows 
major components from such worka- 
day warplanes as the F/A-18, the F-lf> 
and even the C- 130 transport. Incapa- 
ble of supersonic speeds, and carrying 
only a modest bomb load, the F-117A 
clearly represents an effort to get 
first-generation stealth technology 
flying as quickly as possible. 

But if the Air Force has been flying 
such a plane since 1983, and we didn't 
learn of it until a little more than a 
year ago, one has to wonder what sort 
of aircraft might take the Black Jet’s 
place when it vacates those 17 tightly 
shuttered hangars in Tonujiah. m 
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OWNERS REPORT 



DAKOTA 

Considered average by some, loved by others 



BY MICHAEL LAMM, 
Contributing Editor 

HRYSLER HAS established 
itself as the niche -marketing 
champion among the domestic 
automakers, anti the Dodge Dakota 
midsize pickup is one proof that the 
title is in the right hands. 

Surveying the burgeoning pickup 
market in the early 'WU#, Chrysler 
product planner# saw an opportunity 
for a truck scaled midway between 
mini pickups like the Mitsubishi-built 
Power Ram 50 and full-sized models 
like the big Dodge D-W150 series. 

I nc hi ng i nto the marketplace with a 
package slightly bigger than Ford's 
Ranger and the CM S-10/S-1S twins, 
the Dakota quickly established itself 
as an idea whose Lime had come, and 
Dodge marketers have been broaden- 
ing the Dakota's appeal ever since. 

Today, prices range from $7995 for 
the S model to ,$17,000 for the Sport 
convertible and there are now 12 mod- 
els to choose from. 

That's because in 1989 Dodge 
scooped the industry by adding a fac- 
tory convertible to the Dakota line, 
creating a niche within a niche. And 
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this year, there's also a Club Cab ver- 
sion on a 131-in. chassis. 

According to Dodge, Dakota own- 
ers tend to be slightly younger than 
buyers of full-size pickups, and they 
also earn more, with a median income 
of $35,000. We found that the Dakota 
appeals mostly to men ages 30 to 50 
and that it doesn't attract many wom- 




en drivers (only 9 A percent), 

The Dakota's market share has 
grown every year since its introduc- 
tion, starting at 2. 1 percent for I9H7 
and currently at 7.7 percent. For 
1988, Dodge sold a total of 93,396 
Dakotas, an impressive showing for a 
new truck- The only real competitor 
in the Dakota's size class remains the 
Jeep Comanche pickup, a sibling since 
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Chrysler's acquisition of AMC. 

However, the Dakota still has this 
niche pretty much to itself, and its 
success has been due partly to a long 
option list and also to a wide range of 
body styles, bed lengths and power- 
train choices. This is definitely not 
your average pickup, 

Y et wo found through our question- 
naires that owners view the Dakota as 
no better than average in several im- 
portant categories. Almost a quarter 
of our respondents, for example, re- 
ported mechanical problems of some 
nature, with a rough -shifting auto- 
matic transmission and a noisy 5- 
speed lopping the Mat, We also 
recorded a number of electrical glitch- 
es, engine hesitation and so forth. 

Dealer repair# ranked average, 
too, with just over half of the owners 
in our survey rating the backshop 
good and only a third deeming dealer 
service excellent. The Japanese 
would not be pleased with those 
marks. Fortunately, most repairs 
were made under Chrysler’s 7/70 war- 
ranty, but even so, a number of own- 
ers grumbled about downtime and 
mentioned that dealers put customer- 
paid repairs ahead of warranty work. 
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other area of definite averageness. 
Just over huff the owners we t merit'd 
rated workmmship good* while 4H.2 
percent gave it a mark of excellent. 
The Dodge Dynasty, built under the 
same corporate roof, managed ex- 
tra It I pei cent age points in the excel- 
lent workmanship column, ami even 
that's not priafr-wnning. 

Nn one mentioned pep, power and 
er forma nee among the Dakota's 
sl-Iiked features. However, IT. 4 
percent of our owners did have got id 
words for fuel economy. On [.he nl her 
hand, a nearly identical number— 




D^kqlri s handling pleased ifiaS* owners,, scaring second pn bestfiked fist- Interior drew 
complaints for mHrglnaJ LOmton rind TOO rTILiCh noise. ftfinny owner; Felt need for VQ power, 

Id, 7 percent — told us they'd expected getting from their !UM her Vfe 4 espe- 
more miles per gallon, and were dis- cially with the l -speed overdrive 
uppuinted by the l SV20mpgthey were automatic, i For the record, the EPA 
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forecast was for 15/20 mpg.) 

Owners of 4-cylinder Dakotas were 
considerably happier with their 22/26 
mpg averages (the Four in available 
with 5-speed only). 

On that topic, for 1389, Carroll 
Shelby converted a limited number of 
Dakotas to VS power by dropping 
318s into 2wd versions. These weren't 
catalogued as production vehicles and 
were sold only by Shelby. In our sur- 
vey, a few Dakota owners suggested 
that the 318 VS be made available 
from the factory, and 8.7 percent sug- 
gested that some sort of larger en- 
gine, VS nr otherwise, should be made 
available. As it turns out, according to 
Dodge, that engine will become avail- 
able as a 1991 option. 

Handling draws high praise 

One area of performance that did 
draw r a noteworthy response was han- 
dling, cited by almosL 34 percent as 
something they particularly liked 
about their Dakotas, This ranked sec- 
ond on the best-liked list behind styl- 
ing, which won the hearts of almost 40 
percent of ou r Dakota buyers. 

However, Dakota’s size scored 
ahead of styling as the primary reason 
for buying, vindicating the product 
planners. Price w as also an important 
consideration, and it was interesting 
to see that 14 percent of our owners 
had owned a Dakota prior to their cur- 
rent one. Of these, a hefty percentage 
opted for the extra space afforded by 
the new Club Cab edition. 

In fact, almost 40 percent of the 
group owned Club Cab models. 

The Dakota’s standard 2-wheel 
antilock braking system (ABS) came 
in for a fair amount of unsolicited 
praise. One gentleman in Louisiana 
told us that without ABS, he would 
have “bought the farm” after a freak 
cold snap left glare ice on local roads. 

Kide comfort also met with hearty 
approval. The Club Cab option sold a 
lot of Dakotas, but moat aw tiers 
agreed that the Club Cab’s rear seats 
were only good for children and pets. 

Affection versus data 

In summary, even though the Dako- 
ta’s scoring was essentially so-so — 
fewer than 70 percent said they'd buy 
this truck if they had it to do over 
again — we did hear a lot of “I really 
love it” and “best truck I’ve over 
owned” from many of our survey re- 
spondents. Admiration and enthusi- 
asm for this midsize pickup seemed to 
be much greater than the sum of its 
data. 

The bottom line seems to be that 
the Dakota has a lot of personality, 
and , even though it's far from perfect, 
it endears itself to many of those whu 
live with it. M 




Dakota's dimensions, which are slightly larger than Fond Ranger and Chevy S-10/GMC 5-! 5 
competitors, was main factor In 36,8 percent of Dakota purchases. Styling ranked second. 



EDITORS REPORT 

The Realities Of Compromise 



A side from the availability of a 
convertible lop. size Is the Da- 
kota's chief claim lo lame. It's the big- 
gest small pickup truck you can buy. 

But being biggest In a group of 
smalls can be a mixed blessing. Peo- 
ple lend lo expect Ihe best of both 
worlds, and, as a consequence, may 
slide behind Dakota steering wheals 
with unreasonably high expectations. 

Take fuel economy as a n example. 
The Dakota gels better gas mileage 
than a full-sized V8 might — but not a 
lot. especially in the 4x4 version. If 
you expect super economy, you're 
going to be disappointed, just as 
some of ou r owners were. 

Similarly, don't expect to sit three 
adults in ihe cab. Even with a bench 
seat, there won't be enough hip or 
shoulder room. Same for the cargo 
box— the traditional 4x8 plywood 
sheet won't make it. 

Thelntehor is line for one or two, al- 
though we did whack heads against 
the roof hoi-dogging for the pictures 
you see here. Steering was devoid of 
serious kickback jumping ruts in the 
sand pil, and at the same time not 
overly boosted on Ihe freeway. 

Engine power is adequate, but if 
you go for the 4x4. we strongly rec- 
ommend staying away from the auto- 
matic transmission — there's not enough 



horsepower to comfortably coexist 
with traffic. With the slick, shifting is 
precise, but won't be hurried. 

Ride was trucklike, which means 
firm, well-damped and with loo much 
spring rate In the rear. Like any pick- 
up, Dakota ndes best when It’s carry- 
ing something in the box. But it’s not 
as ponderous asaful -sized truck. 

Fit and finish of the high-end truck 
shown here was excellent— for a 
truck. How well the tape graphics will 
last after a few seasons of brush- 
bus! in g remains to be seen, but the 
body panels were straight, and the 
paint relatively shiny and deep. 

Body panel lit was average, with 
large but consistent gaps. There's a 
good reason for this. Like most pick- 
ups, the Dakota rides on a separate 
ladder-type chassis, which grades 
out tow for torsional rigidity. Low tor- 
sional rigidity eliminates dose toler- 
ances between panels — the truck 
twists loo much over rough surfaces. 

We have several acquaintances 
who own Dakotas, including one con- 
tractor who has owned several And 
with the abuse they see in that kind of 
service, we’re happy to report that 
they seem to hold up extremely well. 

The Dakota may not get rave re- 
views from all its owners, but it's not 
afraid of hard work . —Mike Alien 
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COMPARISON TEST 

POCKET 



Four tratlerab/e 25-footers that have it all. 



BY JOE SKORUPA, BOATING EDITOR; PM Photos by Skip Gandy 



S PACE IS THE ultimate lux- 
ury. When you’re dreaming 
about moving up to something 
better, it invariably means something 
bigger. Boaters who dream this 
dream usually envision something 
with enough deck area and seating 
space to entertain a van load of 
guests, plus a cabin fitted with 
enough accommodations to feed and 
sleep the crew for a weekend cruise. 

I'm not talking about a miniyacht, 
here. I’m talking about a amity boat 
that can be legally trade red. I’m talk- 
ing about a 25-footer that's less than 8 
ft. 6 in, wide, which has room enough 
for a complete galley, full head with 
shower , and a midship sleeping berth. 
In other words, I'm talking about a 
pocket cruiser. 

Admittedly, these boats aren't 
cheap. But for those who dream big- 
ger-is-better dreams, the boats in our 
test fleet impressively fill the bill. 
Each was powered by a MerCruiser 
5. 7-1 iter stemdrivc, and put through 
its paces off of Florida’s west coast. 
They take different approaches to the 
basic in id cabin and raised-helm de- 
sign, but scoring was close overall. 

2651 Clera Sunbrldge 

Midsize cruisers have been a bread- 
and-butter boat for giant Bayliner 



since the mid-1970s, so it’s not sur- 
prising that the 2551 Ciera Sun bridge 
was considered the boat to beat. No- 
body did. The 2fi51 scored firsts in 
four of eight ranked categories, and 
easily emerged the overall winner. 

Dreamers looking to trade up to a 
boat with plenty of room will find it 
here. The 2651 led the fleet in total 
deck space and sleeping pad area. 
Other fleet-leading scores were in 
hole shot {0 to 25 mph) and overall 
handling, which encompasses corner- 
ing, big-water ride, low-speed ma- 
neuvering and backing down. It was 
the only boat without a lust-place 
score and came in third only in top 
speed at a respectable 40.5 mph. 

Topside layout features a bilevel 
deck with a large L-shaped lounger in 
the raised bridge and a wide bench 
seat aft. Both areas have pedestul 
mounts to accommodate a dinette 
table. A walkthrough windscreen 
allows access to foredeck during 
docking, and is an alternate route to 
the narrow walkaround sidedeck. 

Numerous hatches provide excel- 
lent Lighting and ventilation below. 
Ash wood trim and superb joinery 
h ighligh t tb c fine job of fit and finish in 
the fore cabin, although not everyone 
will appreciate several exposed 
through-bolts. The upholstery ami 



carpeting on the 2651 are topnotch. 

Features of note include: gas lifts 
for the engine cover, compass, VHF 
radio, depth sounder, electric refrig- 
erator, a standup head with rnacera- 
tor, sink and handheld shower, and 
many more. 

For overall comfort, performance 
and affordability, the 2651 ranks 
among the best in its class . 
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Larson San Marino 250 

Bold and creative leap to mind when 
describing boats by Larson, arid the 
San Marino 250 doesn’t disappoint. 
This is the first nonyadhl we've seen 
with remote -control sensors for the 
radio/cassette player and a unique 
asymmetrical cabin layout that looks 
and functions like a complete kitchen. 
Marching to the heat of u different 



drummer has helped Minnesota- 
based Larson to move up among the 
nation's top- 10 builders. Basics, how- 
ever, haven't been overlooked. The 
San Marino, like the Bay liner, also 
scored four firsts out of eight ranked 
categories. These were in total stow- 
age, superb handling (due to the pat- 
ented Delta Conic hull), comfort 
factor — which ranks design features 



and use of space — and fit and finish. 

As noted, the San Marino's forward 
cabin is impressive. The entire galley 
and head are placed on the starboard 
side, leaving a large area to port that 
serves as a comfortable eating nook. 
The cooking area, which features co- 
pious countertop space, actually has 
overhead cabinets and pull-out draw- 
ers appropriate fnraiLV home kitchen 
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POCKET CRUISERS 




A minor drawback Lo Lhe innovative 
design is that it cuts into other area&. 
The boat has the fleet's smallest deck 
space and sleeping pads, although nei- 
ther are cramped. Also, its low, racy 
profile comes at the expense of head- 
room (-13 in.) in the midship berth. 

However, a long list of features and 
equipment more than compensate. 
These include: aft lounge area that as- 
sembles into a sundeck, plush bucket 
seat at helm , electric re frigerator hid - 
den in a cabinet, 4-in. walkaround 
sidedecks. generous ports and hatch- 



es, compass, windshield wiper, depth 
sounder and radio with weatherband 
and equaliser, to name a few. 

The look of the 3990a is still evolv- 
ing, but the design of Lhe San Marino 
may welt be leading the way. 

Cruisers Holiday 2570 

Unlike the other builders. Wisconsin- 
based Cruisers is a large-boat special- 
ist, and the Holiday 2570 is actually 
one of its smallest boats. It r s not sur- 
prising, then, that the 2570 has astur 
dy< big-boat feel 



The 2570 finished a solid second in 
five categories. High mark?; for lota! 
deck area, comfort factor and fit and 
finish weren't unexpected. The sur- 
prising scores were in handling and 
top speed (41 ^5 mph), especially when 
considering this is the fleet's heaviest 
boat at 5300 pounds . 

Outstanding features are: a dual- 
battery isolator system that seeks out 
the weaker battery and charges it, 
balsa (end grain) reinforced hull, hid- 
den through-bolts backed with alumi- 
num plates, compass, tilt steering 




TEST PARAMETEI 

Boats ware propped and tuned by 
technicians a! Mercury Marine's 
MefCabo Test Base, m Plecida Florida 
Speed and liming dais are result of 
aver aging four lest runs with two adults 
aboard and matched fuel loads All boats 
equipped with tax 17 siainless-sleel 
props, except kir the BayHner, which 
comas standard with an alurmnum 
16*16. Sleeping pad figure ts total of 
forward and midship berth. The bold 
numbers at the beginning of the line 
indicate ran king in fleet 
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Seattle . WA 941 24 (400) 443-9 1 1 9 
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Lillie Falla. MM 56345. (812)632^5461 
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moat boaters use a pocket cruiser, but 
they’re not glitches. They're trade- 
offs. And the £570, like its bigger 
brothers, is a well-built boat 

[tinker 250 Fiesta Vee 

The 260 Fiesta Vee is the second big- 
gest in the Rinker fleet and embodies 
the Indiana builder^ simple philoso- 
phy: Design a boat that's right for the 
market, and make it affordable. 

The Fiesta Vee m a sprightly, 
straightahead performer, and came in 
with a fleet-leading top speed (43.5 
mph) and a third place in hole shot. 
During fast wheel-lock turns, howev- 
er f we discovered some prop ventila- 
tion, and some side-to-sjde how 
steering at low rpm. Experimenting 
with props might help. 

The boat’s clean design keeps the 
cabin area uncluttered. It's roomy 
enough p in fact T to fit the fleet's sec- 
ond largest sleeping pads. 

Upholstery, rugs, helm, galley and 
head are Spartan, compared to the 
other boats, but fit and finish is sound. 
A 3-step swim ladder, transom show- 
er, microwave, hidden thraugh-bolt&. 
stout hardware and tasteful teak trim 
are among many noteworthy fea- 
tures, E veryt hi ng is standard . 

Rinker is one of the longtime, fam- 
ily-owned builders in boating, and the 
Fiesta Vee is designed to be a long- 
time, family nawned boat. 

Space may be the ultimate luxury 
to buyers, but it's Lhe ultimate chal- 
lenge to designer S h Each boat in our 
fleet met the challenge by providing a 
sporty platform with truly comfort- 
able accommodations. Without ques- 
tion, these pocket cruisers have hefty 
price tags. For many of us, this is why 
space is also a final frontier. TM 



wheel, transom shower and a ski eye 
for Lowing kneeboarders. 

Some items are successful, but rep- 
resent compromises* The formica 
counters and joinery in the galley are 
plush, bnL squared Lop and bottom 
edges make bumping into them pain- 



ful. The standup head is roomy, but 
there's no sink, and ventilation is re- 
stricted, The forward cabin is spa- 
cious^ but there's no sided eck ou tside. 
To reach the anchor, boaters must 
climb up through a cabin hatch. 

These items will impact on the way 
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Formica counters 
and cabinetry. 
More port Fights 
would he^p. QnPy 
boat wfth support 
strut that doubies 
as handle. 




Clean design 
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somewhat spare 

compared Id 
other boats. 
Bright ,ind airy. 
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INTRODUCING THE 




A truck you can play with. 



Its what you drive when you're 
looking for serious fun. 

• Insta-Trac system on 4 x 4 models 
for quick shift-orvihe-fly conve- 
nience to keep the good times 
rolling along 

♦ Club Coupe with extended cab 
means more room up front for 



passengers a nd cargo 
* Stylish interior and exterior keep 
you looking great whatever 
you're doing. 




A truck you 

It's a compact pickup with the 
soul of a full-size trucfc. 

• 4. 3- liter Vortec engine means 
more V-6 horsepower than any 
other vehicle in its class T 

* Double-wall construction with 
galvanized steel in the doors 
and bed. 




It’s not just a truck 

VtJ7SEts:in i x m e m I'tHuiLi tTurnni ■ - mrsniiN 




NEW 1991 SONOMA 




can work with. 

* Towing capacity up to 9,500 lbs 
on properly equipped two. 
wheel -drive models, including 
trailer, passengers, cargo and 
equipment. 



A truck you can stay with. 



Sonoma, the newest in a long 
line of dependable GMC Trucks. 

* Customers were so impressed 
with our salesperson perform 
ance that they ranked GMC 
Truck #1... higher than any other 
compact truck and truck dealer, 
foreign or domestic.** 



• On average, over the last 1 0 
years, GMC Trucks depreciated 
less than any other brand of 
truck; 



Fora catalog and your 
nearest dealer, call 
1-S00-VALUE90 
(1-800-825-8390). 
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F i. iKGET APPLES and oranges. lit this* test rjf 
perceptions, wr'ir con ■ piiri tiiz brinks mu I jelly - 
beans. Over tht- past fc+u years h t beaut emo- 
tive industry has lai-i-H teaching us toihmk that 
L-ars \v ith boxy styling; in 1 ol d - fas] lion m la ml in ffic ten l , 
while tars that aft* rounded anil arriHlytiamiv iii L i j effi- 
cient end modem. 

As America embraced aero* Chevrolet was forced to 
corn- link- that the Caprice— tut old- rush toned brick in- 
troduced in IH77 — needed to be transformed inloa 

Tin id ei’ii jeilyheul u 

And so we have the UtfJl Caprice. Thanks to all-new 
bodywork, the coefficient of drug has been improved 
dramatically, frem a bam like Ik -11 to ilS 3 . But under* 
ueath, the chassis is, virtually unchanged, with the irn- 
I m n*t \ ml ox cej it 1 1 ■ 1 1 ii f st ai id as d a lit ilr rcrk bnt ki ng. 

Compared to the old Caprice, the new one is 2 in. 
longer, 2 im w irier — and 250 pounds heavier. 

This sets up an interesting contrast betweenlhe re la- 
live effect nf aerodynamic efficiency versus weight on 
fuel economy. After a redesign that must have cost UM 
a bundle, the EPA city cycle rating for the new Caprice 
is exact ly the same as the old Caprice — 17 mpg, Mel 
gain: at 1 re, 

% 



The previous Caprice Weis introduced Id years ago. 
ami it tiHik Kim.1 L wo vein's tn respond with 1 1n- eurn-ut 
LTD Crown Vicloria. It looks like history will repeat ii - 
self on this score. The tirirkljke LTD. with its C,| rating 
uf U,42, will be around until late next y tar, whenaTutn 
ms-shupt?d successor will be introduced. 

Like She new Caprice, the forthcoming Crown Vie 
wiil he built on the same rear-drive chissis. with mi sig- 
nificant changes — w hirh is not a bail thing. Itody-nn- 
fmine tuns l ruction, the basic Uthnujue for both ears, 
tends to be more durable P one nf the big reasons these 
two cars have been favorites in taxi fleets over the 
years - 

There is one curious footnote* Kurd plans to drop its 
Crown Vic wagon in the next iteration, while t ‘he vrolet 
Is readying a new Caprice wagon for fall that looks lor 
all l he world like an oversize Ta nrus w agin r 

Blit back to the brick verms the jellybean. The two 
cars are so simitar on the specifications page that they 
could very well have been built un the same assembly 
line. The LTD wheelbase is Lb in. shorter, the hotly 
shorter by 3 m. It weighs a bout im pounds less than the 
Chevy, hut EC A city cycle ra lings are ideul leal. 

Both cars arc powered by solidly established over- 
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COMPARISON TEST 






Brick versus slick: Chevy's new Caprice versus 
Ford’s old Crown Vic in a battle of shapes. 

BY RICH TAYLOR, Contributing Editor, PM Photos by ton Hus 



head- valve Y'X engines, and both tan towGtHm pounds. 
Ford's G, O-liter VS makes IP hp less than Chevy's, but 
produces 2b lb. -ft. more torque. 

Similarly equipped, tilt? two ears cost within ."jUBU of 
one another — which adds up to more than $20,111)0 ei- 
ther way. 

In objective measurements, the brick anti the j elly - 
bean continue to bo remarkably similar. The Crown 
Vic's edge in torque gives it slightly belter accelmit ion 
a! all speed ranges, but only by a tick. And compared to 
oilier cars, l*ith these behemoths are slow, among the 
slower large passenger ears on f III- market. although 
bj eotlilaking acceleration isn't a requirement in this 
class. 

On the other hand, both cars hint excellent brakes. 
As Lhe data panel indicates, the Caprice, with A US, 
took an extra car length to stop from (3r| mph, but it's 
important to remember that antilock braking doesn't 
necessarily improve braking performance on dry pav 
merit. On any other surface, however, it will optimise 
braking efficiency beyond the capabilities of almost any 
rim er and. must important of all, alloy the driver to re- 
tain directional control. 

We congratulate Chevrolet for making this impor- 



Unit safety feature standard equipment, and expect 
Ford will follow suit when the new r Ciwn Vic rolls out. 

A 2-ton traditional sedan with a 9.5-ft. wheelbasiHs 
never going to be perceived us nimble. Nevertheless, 
Irolh cars performed well in our slalom test, all things 
considered. 

The i 'iiprire. equipped with an optional FE2 heavy- 
duLy suspension package i recommended, particularly if 
you plan to tow i has much better turn-in and much less 
bofly roll than the Ford, 

The Crown Vic, equipped with a standard suspension 
setup, was n gone! deal softer, with correspondingly 
more body roll in hard cornering. This produces pro- 
nounced weight transfer, which in turn reduces the 
cur's ability to respond to rapid directional changes. 
This is nothing, if nut traditional American sedan sus- 
I tension, and we think it’s one link with the past that 
could easily be abandoned. 

Both cars were unexpectedly competent on the skid- 
pud. where performance was limited mostly by their 
[iri's. Holt on a set of high - |>erfonnanco Goodyear Fugle 
GT+4 tires, and the Caprice could easily exceed ,« G. 

The Ford, mean while, has such a flabby suspension it. 
heels over on the skid pad until it settles on the bum]) 
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Caprice'! optional FEJ suspension gave a 
winning edge In slalom | above |. (Mew aero 
exterior Is at odds with traditional 
instrumental ion and veteran workhorse 
;rnall-block VB engine [right |. 

slops, whereupon it plow s around 
quite quickly, hiking its inside rear 
wheel in the air. Both cars could bene- 
fit from some suspension work, but 
the Caprice has the most potential, 
Naturally, this also applies to the mil- 
lions of post-1977 Caprices still rolling 
out there, since new, as it applies to 
the Caprice, goes only skin deep. 

One thing that heljjed give the Ca- 
price an edge in handling versus the 
Cfowti Vic was its optional FE2 sus- 
pension package. This is what you get 
in the trailer towing package — it’s 
stifier than the basic Caprice suspen- 
sion — and we strongly recommend it 
over t he standard setup . 

Inside, both the Caprice and Crown 
Vie are very traditional If you’re ac- 
customed to big American sedans, 
you'll feel right at home in either car. 
The Crown Vie is the same plush- 
lined box that Ford has been selling 
for decades. 

And while the Caprice may look like 
2001 on the outside, from the driver’s 



seat the view is strictly 1077 rent-a- 
car, right down to the simulated 
wood grain on the dashboard and the 
horizontal speedometer. What's par- 
ticularly interesting about the Ca- 
price’s interior treatment is that it 
represents a redesign. Chevy's new 
Caprice dashboard and instrument 
panel faithfully preserve the look of 
the old one, and it’s obvious that clinic 



and focus groups had their say in the 
product development process. 

Our test cars both had velour bench 
seats with virtually no support — ex- 
pect a backache after 2 hours in either 
car. Both of these full-size family se- 
dans from Ford and Chevy could use a 
strong dose of the Taurus' functional 
interior design. 

It doesn’t take more than 15 min- 
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utes with the new C aprice to see that 
all the research and development 
money was spent on wind-tunnel 
time. This has produced an interest- 
ing set i>f mixed slgtiab. The shape 
says nmdernaero^ hut :t stand up hood 
urnameni rides the end of the sloping 

nost.% and a for mil I Cadi I lac-style egg- 
^ — — 



From certain angles, the Caprice is 
very a \vk war d -looking, particularly 
from the rear* The rear wheels are sei 
well in from the fenders, to accommo- 
date the skirting that covers the up- 
per part of the wheels, giving the 
going-away view an old-fashioned look. 

The trunk is fairly large H but its 

t i i i \ - i i=c* 



Frabby soipensloo held b3tk Ford i Crown 
Victoria rr> handling test* J^bovc|, 
irutrument pan?f Is pure oldtlFfte 
American*. Fprd s.frhiet VS provided a 
slight edge in the Kceltredon runs (left). 

legrtxim is still on the skimpy sidt 4 for 
a cur that’s nearly If* ft. long. The 
Ford wins in both these categories. 

We certainly give- the Caprice the 
edge in styling, even though we think 
the styling isn't entirely successful. 
Our Crown Vic tester, replete with 
vinyl roof, clearly belongs to another 
designers. 

But with the important exception of 
stan rtarci ABS braking, the 11+91 Ch- 
price is not a better car than the one it 
replaces. It just looks different. 
Whether you think it looks better or 
worse depends un whether you favor 
bricks < ir jellybeans. 

The new aerodynamic shape is ex- 
pected to appeal to younger buyers, 
although Chevy is obviously anxious 
to avoi d alienating it» curren L Caprice 
owners. But the big question isn't 
bricks and jellybeans. It’s whether 
younger buyers, most of whom were 

raised on small front-drive cars, will 
l l > .[ : 1 c- - 1 1 - ' - - - ■ - 





COMPARISON TEST 



IN-DASH 
CD PLAYERS 

Lab and road testing the first of a new breed of inexpensive CD/tuners 

that slide into your dashboard. 



C OMPACT DISCS are al- 
ready a musical staple in 
many hemes, but their pres- 
ence in automobiles is still 
relatively rare. The reason is obvious 
to anyone who has ever shopped for 
one: CD/t liners cost too much money. 

AH this is changing. Models incor- 
porating both a CD player and an 
AM/FM tuner are beginning to come 
down in price. This year, manufactur- 
ers are determined to offer machines 
wit h list prices of $501) or less in an 
effort to spark sales. 

Besides the potential benefit of 
pristine digital sound offered by home 
CD players, a car CD player is also a 
time and money saver. It'll be no long- 
er necessary to copy your CDs onto 
cassette tapes for car playback. 

CDAuners are destined to replace 
cassette receivers as the signal source 
of choice for the music fan on the mad. 
The only question at this point con- 
cerns the performance of these lower- 
priced CD/tuners. To answer this 
question, Popular Mechanics de- 
cided to lest four units that are 
already part of the low-priced van- 
guard. 

PM 'a partner in this test was the 
Advanced Product Evaluation Lab- 
oratory l APE L), a facility we've used 



CD/TUNER 






SONY CDX-6020 

Senaa No. 20402 
PRiCE-5450 

OVERSAMPLING RATE:4x 

Thts ujiil is ratfMj lops overall , foul was 
the worst in ils ability <o correct For 
defects m Ihe CD ilsdl 




BY FRANK VIZARD, 
Electron tts Editor, and 
FRANK C. BARR, President, 
Advanced Product 
Evaluation Laboratories 

in previous product tests. Our cutoff 
list price was $500, a figure that ha? 
king been Lhe target of munufact urers 
looking to sell CD. tuners in mass 
quantities. Generally speaking, real- 
world retail prices should In 1 some- 
what less than the list price. The 
models selected for this test included 
the Alpine 7904 listing for $500, the 
Sanyo ECD40Q0 listing for $42i>. the 
Spar ko matte 5R6M! listing fur $399, 
and the Sony 
C D X-6020 listing 
for $450, 

Vibration 
tests 

While APEL did 
check both the 
tuner and CD 
sections for per- 
formance. w't? felt frurn the start that 
the environmental tests would be the 
most important. Unlike the home, Lhe 
car is a very hostile environment for 
sound systems. The car interior is not 
only subject to temperature ex- 
l rentes, but also to shocks and vibra- 
tions— all of which can seriously 
hamper a CD player's performance. 

All fnur models were placed in an 
environmental test chamber at -10° F 
for Li 4 hours and then measured for 
tin 1 effort nf cold temperature upon 
perfoiTnance. After 12 hours at room 
Lem]»erature, all four mod- 
els were then subjected to 
165° F anil 96-percent 
humidity for an- 
other 24 hours, 
after w'hich they 
were tested again. 

After the tem- 
perature test, the 
unite were secured 
to a specially de- 
signed vibration 



platform that mimics the amount of 
vibration a CD/tuner could conceiv- 
ably encounter in an automobile over 
an extended period of time. The 
amount of displacement was 0.05 in. 
and the frequency was 20 Ha, Each 
unit was tested in the X, Y and Z 
planes for 10 minutes each, for a total 



CD/TUNER 
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SANYO ECD4000 

Serial No 09201440 
PRICE: S429 

OVERSAMPLING RATE: 4* 

Shake, rallie and mil <s noi thjs unit's 
Favorite type pi dancing It d>d not stand 
up well to gimulaled road conditions 




of 30 minutes overall. If any of the 
samples had loose connections or poor 
solder joints, the vibration tests 
would uncover them. 

All four samples passed the tem- 
perature and humidity testa with fly- 
ing colors. Upon retesting after the 
vibration test, however, the Sanyo 
ECD4000 was worse for wear. While 
both the tuner- and CD -section inodes 
were operational, the distortion and 
frequency response figures were 
dramatically poorer than those found 
for the unit prior to the vibration 
tests. The other three models showed 

no change. 

A second Sanyo EC1MOOO sample 
was used to lab test the unit's CD 
player and tuner performance. Per- 
formance testa on the other three 
models were done using Lhe original 
samples. 

In the lab, all four models per- 
formed well in many aspects of the 
test. Still, APEL found enough differ- 
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IN-DASH CD PLAYERS 



ences in certain areas to come up with 
a ranking for the four. 

Key criteria 

While al! four models were subjected 
to a battery of tests, some measure- 
ments are more significant than oth- 
ers, Among the key measurements 
are: 

■ Frequency response— A measure 
of the unit's ability to reproduce a 
signal accu rately over the audio band- 
width. 

■ Output level — A measure of how 
strong a signal the unit can produce, 

■ Signal-to-Noise ratio (S/N) — The 
difference in decibels between the ref- 
erence output level and the inherent 
noise the machine makes while it's 
operating. 

■ Linearity— A measure of the 
amount of distortion evident in a CD 

XD/TUNER 



ALPINE 7904 

Senai No. B91211201 
PRICE: S5M 

OVERSAMPLING RATE: Bx 

Lmaanly is thus model's strong suil. 
as il lesled lop jn (his area A 
strong second place. 




LAB 



player’s reproduction of low-level 
signals, often a weak area in CD play- 
er performance. 

■ Dropout corrections — A measure 
of the CD player's ability to correct 
for defects or variations in the disc 
itself. The larger the number, the 
greater a defect the player can com- 
pensate for. 

9 Total Harmonic Distortion 
ITHDI — The 
amount of distor- 
tion (preferably 
under l percent) 
introduced in the 
handling of the 
signal by the 
component. 

PM's rankings 

Of the Tour units tested, APEL 
ranked the Sony CDX-6020 as the 
best overall. It finished first in output 
level, frequency response, S/N ratio 
and TIID, Linearity was a tie for first 
with the Alpine 7904. The CDX-6020 
was not it model of perfection, howev- 
er. The unit's ability to correct for 
dropouts was the worst of all the units 
tested, though it’s in the range of ac 
< c| it able perfo r mance. 

A PEL ranked the Alpine 7904 
second of the 
four. In most in- 
stances, the Al- 
pine 7904 meas- 
ured very close 
to the Sony 
CDX-6020. Lin- 
earity, in fact, 
was the best of all 
four models that 
we evaluated. THD, though, at 1 KID. 
and at til Hz was third best. 

The Sanyo EC 04000 ranked third 
best in the lab, but the failure of our 



CD/TUNER 



SPARKOMATIC SR60Q 

Serial No. 0771 74 
PRICE : $399 

OVERSAMPLING RATE: 2x 

What <1 lacks in CD performance, it 
makes up lor in the FM-tuner section H'e 
a good all-around performer. 




sample in the vibration test puts it 
squarely in fourth place overall. In 
the lab, the Sanyo ECD4000 tested 
third, but its ability to correct for 
dropouts was superior to all. The &'N 
ratio is just slightly better than the 
Alpine 7904. Linearity, though, was 
worse than the Sparkomatic SR 600. 
Linearity for both the Sparkomatic 
SR600 and Sanyo ECD4000 was sub- 
stantially poorer than the Alpine 7904 
and the Sony CDX-6020. 

APEL ranked the Sparkomatic 
SR600 fourth in performance but, 
again, the failure of the Sanyo model 
gives it a real-world ranking of third. 
On paper, the output voltage of the 
SR600 is the highest, but this advan- 
tage is nullified by the lowest S/N 
ratio in the group. Test results for 
different criteria sometimes have to 
be viewed in relation to one another. 
The SRBOO’s ability to correct for 
dropouts was identical to the Alpine. 

(Phase fjmt to c if-W 
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DRAIN 

SNAKE 



HEAT-PROOF 

GREASE 



TEFLON 



TAPE 



JOURNAL 
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iLVjy WRENCHES 
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WASHER 



PACKING 



ASSO R TM 1 NT STR ING 



HANDLE 

PULLER 



PIPE' JOJNT 
COMPOUND 



TOOLS 

BASIC 

PLUMBING 

TOOLKIT 

TEXT AND PHOTOS 
BY MERLE HENKENJU5 

E VERY PLUMBING system acts 
up occasionally. Anti, while some 
problems simply require routine 
maintenance, others are less predict- 
able and may require special tools to 
get the job done. Because labor costs 
on service calls Ln correct minor prob- 



lems can amount to aver 90 percent of 
the bill, a basic household plumbing 
kit will pay for itself in short order. 

The trick is in knowing which tools 
you'll need to own anti which are hot- 
ter rented nr left Lit the pros. The fol- 
low ing kit is one that will serve most 
households well. There wi 11 be varia- 
tions. of course, but we'll address 
these as we go along. 

Plunger — Every household should 
have a good plunger for unc logging 
sinks, tubs, toilets and floor drains. 
The important consideration is the 
depth of the cup. Because plungers 
push and pull air and water to break 
clogs, the greater the volume of air in 
the cup, the greater the force. 

The plunger shown has a deep cup 
and a collapsible funnel. When the 



funnel is folded in, it can be used on 
standard basin fixtures. When ex- 
tended, it has the power to clear par- 
tially clogged toilets. Avoid smaller 
plungers. While they're easy to store, 
you'll get little dog-busling force, 
brain snake — You’ll find a variety of 
drain snakes on the market, from sim- 
ple coils to heavy-duty closet augers. 
The model featured here, with its 
handle, housing and crank, is the most 
versatile and powerful for the money. 
While some auger manufacturers 
suggest snaking directly through sink 
strainers, you’ll get much better re- 
sults by removing the trap and snak- 
ing into the drain line. Snaking a 
dogged line is only part of the job. Al- 
ways follow with a thorough plunging 
and plenty of hot water. 



POPULAR MECHANICS • JULY IVW 



bi 




HOMESHOP 




Tow a handle puller. Insert the stem of the 
puller Into the handle's screwhde and clamp 
the sides around the handle. Then thread 
the puller handle Inward to gentry draw the 
faucet handle from the stem. 

Adjustable wrench — A fi- and a 

10-in. adjustable wrench will handle 
most plumbing needs. Use the small' 
er one whenever possible. Many 
lumbing nuts such as compression 
t tings and stool bolts can be over- 
tightened, and you'll be able to feel 
the resistance of the nut with a small 
wrench easier than with a larger one. 
Of course, these two wrenches will be 
useful in other project as well. 

Pipe wrench— A pipe wrench may 
not be necessary if you live in a fairly 
new home with plastic and copper pip- 
ing. If, however, you'll be working on 
threaded-iron piping, pipe wrenches 
are a must. In fact, you'll need two: 
one for the fittings and another for 
backholding the pipes, thus prevent- 
ing a leak elsewhere. A 10- or 12-in. 
wrench will suit most residential 
piping. 

S rip -Jaw pliers — Slip-jaw pliers are 
a good substitute for pipe wrenches in 
a modern home. They are adjustable 
in size and can be used to loosen P- 
traps, tighten packing nuts, change 
disposers and replace faucets. Must 
have toothed jaws for a better grip, 
but some have sm ooth j a ws that won’t 
damage chrome fittings. You might 
substitute a smooth- jawed version for 
the larger, adjustable wrench lo gel 
greater versatility and spanning 
width for about the same money. 
Allen wrench — You'll find that a 
few plumbing fixtures have Alien- 
screw fasteners. These are often used 
on faucet handles and on some tub 
spouts. Allen wrenches can be bought 
in assortment packages or individual- 
ly and come in handy for other jobs 
around the house and shop. The 
wrenches shown fold into a single 
handle to reduce the chance of one or 
more being lost. 
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When using a drain snake lo dear a dogged 
tub drain, nreUemave the cover on the over- 
flow opening and take out the tflpwaite 
metfmisirt Then snake through this open- 
ing. FoflcwvWth hot water and plunging. 

Bazin wrench — Basin wrenches are 
designed for changing faucets in ex- 
isting sinks. Their long handles and 
flip-over jaws allow you to reach up 
behind the sink to loosen and Lighten 
fastening nuts and supply-riser nuts. 

A basin wrench also comes in handy 
for replacing elements in an electric 
water heater, w here the metal cabi- 
net prevents a normal wrench from 
reaching the element nut. 
Miniature often, 

you simply won"t be able to fit a large 
hacksaw into the cramped spaces as- 
sedated with many repairs. In these 
cases, the miniature version can be a 
lifesaver It r s available with a packet 
of long-lasting replacement blades 



SPECI AL TOOLS 

HE Kl NDS OF fixtures and com- 
ponents that you have in your 
home, and the demands that you or 
your family place on the plumbing 
system, may influence your tool 
choices. If, for example you live in a 
fairly new home, where drain clogs 
are not likely to accumulate for years, 
then you may not need to own a drain 
snaJke at all. On the other hand, if you 
have small children who like to flush 
foreign objects down your toilet, then 
even an ordinary drain snake might 
not be up to the job, A better choke 
would be a closet auger. A closet au- 
ger is a snake designed only for toi- 
lets, lie cable to encased in a hook- 
shaped tube that forces the cable over 
the toilet trap. It is much more effec- 
tive on toilets than ordinary snakes. 

If most of your faucets are of the 
compression variety that use replace- 
able valve washers, you may want to 
invest in an inexpensive valve seat- 
removal tool. If a faucet drips soon 




U» a t»ln wrench lo turn difficult co-reacti 
faucet nutj. Its rung handle easily fits be- 
tween the link twin and wall- Wrench Jaws 
flip from one dde to the mherfw either loos- 
ening or tightening num 

and can be user! Lo saw LhtDUgh stripped 
toilet-seat bolts p stuck drain-strainer 
nuts, recessed closet bolts, copper, 
iron or plastic pipes within joist 
spaces, and other difficult situations. 
Screwdriver— Of course, an assort- 
ment of screwdrivers is essential in 
plumbing, as in moat household re- 
pairs* Two sizes of Phillips and two 
sizes of standard screwdrivers will do 
firn?, For added convenience, you 
might choose a combination screw- 
driver. The 4 In One model show r n has 
four sturdy driving tips. While one is 
in use t the remaining three are tucked 
away inside the stem. 

Tubing cutter — Wheeled tubing 
cutters are the best way to cut copper 



after replacing its seat washers, 
suspect a defective seat A seat with a 
channel cut across its rim will chew' up 
washers in a few weeks' time. By re- 
placing the defective seat, you can ex- 
pect to get years more service out of 
your older faucet. —MJi. 




Damaged faucet-valve seats can ruin watfv 
erc. To repair the faucet, unthread the seat 
from the faucet body wtlh a scat -removal 
tool- Then, InssaJi an exact replacement $eat 
and fit appropriate valve washes. 
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and plastic pipes because they leave 
uniform edges. 

Most cutters, however, are too big 
for the tight spaces common to many 
plumbing jobs. The best solution is to 
choose a miniature tubing cutter, 
commonly called a thumb cutter. To 
use this tool, simply Lighten the cutter 
around the pipe, rotate it, and then 
repeat until the pipe is cut through. 
Unless you'll be installing lots of new 
water piping, where speed becomes 
an issue, a small thumb cutter is a far 
better choice. 

Handle puller— A handle puller is 
essential with some kinds of faucets 
and completely unnecessary with oth- 
ers, f f all your faucets have plastic 
handles or are of the single -lever vari- 
ety, you shouldn't have trouble re- 
moving a handle. If, on the other 
hand, your faucets have metal han- 
dles that slide directly over brass 
stems, corrosion can literally fuse the 
handles to the stems. In this case, 
only a handle puller will break a han- 
dle free without damage. The advan- 
tage of a hand le puller is that it exerts 
steady, even pressure until the corro- 
sion bond is broken. 

Torch, solder and flux — [f some of 
your plumbing improvements will re- 
quire soldered joints, don't be intimi- 
dated, Buy a small propane or MAPP 
gas torch with replaceable tanks, a 
small tin of flux and a roll of lead-free 
solder. (Thu EPA has prohibited the 
use of high-lead solders in plumbing 
since dune of 1986.1 



Many torch kits come with solder- 
ing instructions. Read the instruc- 
tions and practice with a few fittings 
and some copper pipe. If you buy a 
self-cleaning flux, you won't even 
need to sand the pipe and fittings. 

Gas torches are also useful in break- 
ing loose stubborn iron fittings. Sim- 
ply apply heat to the fitting side of the 
joint. The heat will expand the fitting 
and loosen the corrosion bond. 
Plumber's putty — Putty is used pri- 
marily in fixture drains— where drain 
spuds pass through fixture openings. 
In these cases, roll the putty into a 
rope tike string about 8 in. long. Then, 
press it around the drain flange before 
inserting the drain through its fixture 
opening. As you tighten the drain, the 
putty will flatten out, filling any voids 
in the joint. Trim the excess putty 
from the flange, 

Pipe-Joint compound and Teflon 
tape — Use pipe -joint compound on 
threaded joints, trap washers and on 
all compression joints in the water 
system. It serves as a lubricant when 
tightening a fitting and also dlls voids 
within the joint. A Teflon-base com- 
pound is more versatile, because it 
will not damage plastics, as will petro- 
leum-base compounds. 

Teflon sealant also comes in tape 
form for use on threaded fittings. The 
primary advantage of Teflon tape is 
that it withstands the heat of a solder- 
ing torch. This allows you to solder 
pipe to adapter fittings after the sys- 
tem is assembled. 



Heat-proof grease— If you 'I I be do- 
ing any faucet repair, especially on 
compression-style faucets, heat-proof 
grease will be important. As its name 
implies, it is resistant to heat and will 
not dissolve from the hot side of a fau- 
cet, Heat-proof grease will substan- 
tially increase the longevity of a 
faucet repair and should be applied to 
the washers and moving parts of ev- 
ery' faucet and valve you repair. 
Washers and packing string— If 
you own cartridge-style faucets, 
you'll simply replace the cartridges to 
make a repair. If you plan to work on 
compression faucets and valves that 
have renewable washers and seals, 
then you'll need an assortment of fau- 
cet washers, washer screws and some 
packing string. The washers and 
screws are usually included in the 
same packet, while packing string 
must be bought separately. The as- 
sortment shown here also includes 
flat washers for chrome P-traps, 

When replacing faucet washers, 
feel around the faucet seat to deter- 
mine whether a flat or beveled washer 
is in order. If the seat has a raised rim, 
use a flat washer. If the seat is re- 
cessed, use a beveled washer. 

Packing teaks appear around the 
handles of the faucet when the faucet 
is turned on. By raising the packing 
nut and wrapping packing string 
around the stem beneath the nut, the 
problem is solved. As the packing nut 
is tightened, the string is compressed 
against the stem and fills the voids. IX 



BOOK REV IEW 

I F YQLTRE a homeowner contemplating a home-im- 
provement or renovation project^ the Home Improve- 
ment Cost Guide is a most-ha ve reference. 

This book will prove indispensable in helping you deter- 
mine the cost of projects ranging from kitchens and baths, 
to additions, decks and garages. Whether you'll do all the 
work yourself, hire a contractor for the difficult chores, or 
even have a pro handle the entire job, the information will 
give you an idea of the bottom line — before the work 
starts. The book even contains cost tables that reflect con- 
tractor fee variations around the country. 

The Home Improvement Cost Guide presents 74 proj- 
ects, both interior and exterior. It not only details the 
materials required, but supplies estimated man-hours to 
completion for three do-it-yourself skill levels: beginner, 
handyman and expert. Also included are construction pro- 
cedures, helpful tips, precautions and assessments of diffi- 
culty for the various operations involved. 

Each project is headed by a clear illustration showing 
typical design and construction. The data that follows is 
presented In a neat t easy -to -follow formal. Priced at 
$2£h95 t this paperback is available at bookstores or direct- 
ly from R,S. Means Co., Inc., 100 Construction Plaza, Box 
300 , Kingston , MA 02364 . — Rosario Capotosto 
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HOMEOWNERS CLINIC 

BY NORMAN BECKER, F.E., Contributing Editor 



Attic Heat 

I have a 3-year-old, Chalet-style 
house with about 2400 sq. ft. of living 
space. About 1000 sq, ft- of that space 
is attic. The rest is divided between 
floor-level and loft-living apace. The 
attic gets extremely hot in the sum- 
mcrtime- 

What's the best way to reduce the 
heat in the attic? Should I use a ridge 
vent, an attic fan or a roof-mounted 
ventilator? 

Any help you could give would ho 
appreciated. 

TtM EGBERT 
CARMEL, IN 

The two items of concern regarding 
attic ventilation are moisture control 
in the winter and heat removal in the 
summer- Without ventilation, an of* 
tic's summertime temperature can 
easily build to over 140 a F. Since re- 
moving heat requires more air move- 
ment than removing moisture t the 
venting system should he designed 
for summer conditions. 

From an energy conservation point 
of view, a ridge vent with continuous 
soffit vents is the most efficient r since 
it relies only on mr convection. How- 
ever, if your main concern is to reduce 
the heat buildup, then you might try 
a thermostatically controlled roof- 
mounted ventilator. The thermostat 
is set to the temperature at which you 
want the fan to start, usually around 
QS*F. Although I haven't done a sci- 
entific survey, my experience from in- 
specting thousands a fatties during 
the summer is that attics with power 
vents were not as hot as those with 
ridge vents. 



FAN POWER 




Power ventilator li an effective means of 
removing not, moist air from an attic. 



Smoke Detector 
Location 

To afford the earliest possible warn- 
ing in a fire, it's important that a 
smoke detector be located property on 
a wall or ceiling. 

Smoke is lighter than air and rises 
with convection currents, but not as a 
stratified layer r Smoke will bounce 
off the wo lisas it rises, leaving a dead 
airspace about 4 in, wide and deep at 
the corner of the walls and ceiling. A 
smoke detector placed in the space 
may not detect smoke until the room 
is filled with smoke . precluding the 
possibility of an early warning and a 
safe escape . 

Ceiling -mounted smoke detectors 
should be mounted outside the dead 
airspace. Wall-mounted smoke de- 
tectors should be mounted below it, 
but not more than 12 in. below the 
ceiling. 

Neither wall - nor ceiling- mounted 
detectors should be placed near a 
light fixture or a ventilation grille 
that could block smoke from reach- 
ing the detector . 



Lighten Up Perk Siding 

1 recently purchased a raised ranch 
with cedar clapboard siding that was 
painted with a dark brown, semi- 
transparent stain (Cabot's Cordovan 
Brown). How can 1 lighten the color of 
the siding? 

CHRIS LYPI DE5 
NEW FAIR FI ELD. OT 

/ contacted Samuel Cabot, Inc. to an- 
swer your question, and I learned 
that they have three types of stain in 
term s of pigment content. The thin- 
nest, and the one that absorbs into 
wood the most, is semitransparent. 

The next thickest stain, is semisolid, 
and the thickest, solid - 

Because semitransparent has the 
least pigment in it, the less likely it is 
to hide a darker color. They recom- 
mend you apply a couple of coats of 
semisotid or solid stain. They sug- 
gest you try a beige. 

The company makes three free 
samples available, if you would like 
to try out one of the colors on an in - 
conspicuous piece of siding, For more 
information , write to Customer Ser- 
vice Department., Samuel Cabot, 
Inc. y 100 Hale SL< Newburvport, AfA 
01950 « m 



Service Tip 

The American Society of Home 
Inspector!* [ ASH I ) has published a 
■1-page, dlustraled brochure titled, 
"The Facta About Exterior 
Walls," The brochure can help 
homeowners? who arc planning to 
re-side their house. It explains the 
difference between exterior wall 
surfaces, which include stucco, 
stone, cement, asbestos shingles, 
wood shingles, aluminum, vinyl, 
steel arul asphalt composition sid- 
ing It contains a comparison fact 
chart of the various wall surfaces 
with regard to maintenance, in- 
stallation, initial cost and lifespan. 
The brochure also has a section on 
maintenance and inspection. 

For your copy, send $1 and a 
self-addressed, stamped envelope 
to ASH I Brochures, 7th Floor. 
329N K St. N.W., Washington, 
D.C. 20007. 



IWiYrtVn WK l HOME-M.UVTK XANTE 
OKREL’AIK fftOBLEM? 

Ju\t nxk Norman about rf Send vour qutMi&n tu 
Homeowners Cttnic, Papular Mechanics, 224 
Wt*tS7th St . Nru York, NY IOOI 9, WhtU letters 
ntntu.it in 1 answered j'n diaiduatly, problems of gen ■ 
tml itUeFTMt w*tt ht discussed in the column. For 

mttrr Afmp -rrppj rf? W mflJ H nartTC he fp,g*I P\f'& 
Hat nr Cart Gmdr. $6 ptMipaid, Send your or- 

drrt wi fd> Popular kfrehantts, Box 1014, RadiaCity 
StaWm, Nrw York, NY lOWl 




Position smoke deletion away from dead alnpace at comet of tel Nng and waHJ . 
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fQt dry vacuuming, reusable dust bag fltU 1/1 
tank, and filter section ts placed on lop, Ad- 
dition^ Alter under motor deans air. 



Ratfter than using a separate motor, Vax ro- 
taiy-bnisti carpet attachment is powered by 
airflow and internal impeller. 



To wash car pern dm bag and niter are re- 
placed by reservoir. Plastk tube carries solu- 
tion from reservoir to washing head. 



Detergent solution feed Is controlled at nan- 
die. it can be set for continuous washing, or 
operated Intermittently with trigger. 



Carpet washing head circulates detergent In 
Fibers while drawing dirty water Into tank. 
After washing, suction dries carpet. 



Mop attachment carries detergent In foam 
pad. Opposite side of attachment serves as 
vacuum head for removing dirty water. 



PRODUCT TEST 

MEW 

VACUUM 
CLEANER 

TEXT AND PHOTOS BY 
THOMAS KLENCK, 

Associate Home and 
Shop Editor 

I T WASHES carpels and uphol- 
stery, mops and dries floors, 
deans up standing water, and dry 
vacuums with a strength usually 
found in only heavy-duty shop vacu- 
ums, It's called Vax, and it’s the latest 
and one of the most complete ap- 
proaches to home cleaning. 

Vax isn’t exactly one machine that 
does many things, but rather a basic, 
8.4-amp vacuuming unit that can be 
converted from dry to wet operation. 
For d ry vacuuming, a dust bag is in- 
stalled in the tank over which a filter 
section is fitted. At the end of the 3- 
piece, stainless-steel wand, you can 
mount the usual accessories, includ- 
ing a novel carpet vacuuming head 
with an air-driven, rotating brush, 
For vacuuming liquids into the 8^- 
qt. -capacity tank, you remove the 
dust bag and replace the filter section 



More of a cleaning jysicm than a 
simple vacuum cleaner , Vu comes 
with a full range of vacuuming and 
washing components, including 
detergents. Assembled V« 

| right} Is shown with standard 
floor attachpr>ent for use 
on hard noon 
and carpets. 



with the reservoir section. To wash 
carpets, floors and upholstery, the 
reservoir is filled with hot water and 
Vax detergent. A plastic tube clipped 
to the wand siphons the solution to the 
cleaning nozzle. Although the system 
is simple, it doesn’t work when the 
nozzle is higher than the detergent 
level in the tank — you have to raise 
the machine to handle most uphol- 
stery chores. 

For hard floors, the mop accessory- 



has a foam applicator on one side, and 
a vacuuming head on the other side 
for removing dirty water and drying 
the floor. 

Vax is effective and comes with ev- 
erything you need, including deter- 
gents. About the only thing it lacks is 
a storage rack for holding the accesso- 
ries and components. It’s available at 
Sears Brand Central for about $400. 
Contact Vax Appliances, Inc., 304(H) 
Solon Rd, . Solon, OH 44139. M 
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APPLIANCE 

CLINIC 

BY STEVE TOTH, 

Contributing Editor 

Basket Case 

I have a Sears Ken more washing ma- 
chine model 1 10 . S70046 10 WOO, semi 
No. C(34I 1 want to remove the 

basket, IVe removed all parts includ- 
ing the locknut, but I am still unable to 
loosen the basket. 

What can [ do? 

GLEN C, JOHNSON 
OTIS ORCHARDS, WA 

Over the yearn, water, detergent and 
dirt have probably gotten between the 
aluminum drive block and the wash* 
er basket and have begun to eat away 
at the drive block. This corrosion is 
probably causing the basket to stick 
to the block making the basket diffi- 
cult to remove. To free the basket, 
pour a little penetrant , such as WD- 
40 or Rust Buster , into the flange 
opening at the top of the drive block t 
and let it soak in, 

Then, reach into the basket with 
both hands and! graft the inside 
flange at the top. Using your palms , 
push down on one side then the other, 
rocking the basket up and down. Ro- 
tate the basket 90°, and again force 
the basket up and down Continue 
doing this until the basket breaks free 
from the drive block. Lift the basket 
out of the machine, Then , remove the 
drive block by spreading the slot in 
the block with a screwdriver blade 
and lift it off Ike shaft. Wipe the bas- 
ket surfaces dean. Replace the block 
and reinstall the tu b , 

Ne«ds A Book 

I eiyoy working on appliances as a 
hobby and need a book that covers a 
wide range of repairs on different 
appliances. 

Any information you can give 
would be greatly appreciated. 

JAKE WH1SNANT 
BOILING SPRINGING 

Four local library should prove to be 
a good source of information on ap- 
pliance repair. Check in the Home 
Repair section „ There , among the 
many books offered . you should find 
the Popular Mechanics Home Appli- 
ance Repair Manual. This manual , 
though now out of print, has a lot of 
step-by-step procedures to help you 
diagnose and repair appliances. 



tffh RrNSf DISPENSER 
SHAFT STUD COVER 



WASHER OEPtNiER 




the drive block nicks to It- Use a small 
ainount Of penetrant and work the basket 
loo&e. Pry open the drive block wit h a screw- 
driver and replace It. 

Beater Banter 

I am inquiring about beaters for a 
Sunbeam Hand Mixer Model J.C., 
100 volts, 65 watts. Does anyone 
make or have beaters available? 

ROMAN COLUNG 
SPENCER, !A 

To get a replacement set of beaters for 
your approx i mutely 20 -year-old m zLx - 
er r either contact y OU r local Sunbeam 
parts dealer . or call the company’s 
parts order center at (800) 227-7449. 
The beaters for your vintage mixer 
are still available under part No. 
2187 and cost $2.50 each, plus $2 
postage , from Better Brands, 3611 
Prospect Ave., Cleveland, OH 44115 . 

Old Stove Switch 

We own a G.E. electric range model 
J405W1M2, serial No. OM21559A, 
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which has given us faithful service for 
many years. One of the pushbutton 
switches has finally given out and 
must be replaced. 

Our local serviceman says the 
range is so old, he can r t find a parts list 
micro film on it, much less order a re- 
placement part. It seems a shame to 
replace a fine stove just because one 
part has failed. 

Can you please advise us on how* to 
obtain a replacement pushbutton 
switch? 

HUGH G.j AITKEN 
AMHERST, M A 

/ suggest you contact South Eastern 
Range Parts Manufacturing Co, r 
Gastonia, North Carolina. There is a 
good chance they can help you get a 
replacement switch for your vintage 
range r 

First , remove the old switch from 
the range and jot down any numbers 
you find on it, as well as the number 
of buttons and electrical terminals on 
it. Then , call the company at (800) 
438-8384 and provide them with th is 
information. 

They’ll check to see if the part is in 
stock or if the old numbers have 
changed to new numbers Jf they have 
the pa rt, they’ll quote you a price over 
the phone * // they can’t match the 
numbers with a stock part , they rnay 
ask you to send them the old switch 3 
so they can match it to a simitar or af- 
termarket switch . 

7'here is a good chance that they 
can kelp you extend the life of your 
range. fw 



Service Tip 

Herd's a tip sent in by Gregory 
Funky of Poison, Montana. Clean 
the sediment off the bottom of an 
electric water heater using a 
wet/dry vacuum. First, shut off 
the heater's power supply, and re- 
move its access panel. Then, re- 
move the lower heating element. 

Now. cut down an old funnel or a 
cutoff plastic engine oil container 
and secure it to the vacuum’s cor- 
rugated host 1 with electrical tape. 
Then, tape a cutoff section of gar- 
don hose to the funnel’s end. Poke 
the garden hose into the heater ele- 
ment hole and vacuum up the sedi- 
ment. 



IK) YOU HA V K AN AWLfArtCJi t'tcOBLBM? 
Just ask Steve about it. Send your Question , along 
uydh the model and senal numbers, to Appliance 
Clin tc m Popular Mechanics, 224 o/lA SL, 
New York, NY WOl 2- While Irttett cannot he an 
twered indmduaUy, problem# ofgeotml mterut 
mill be discussed in the wdu mn. 
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MAINTENANCE 



POWER EQUIPMENT 
FUEL AND OIL . 



BY GUSG. SHEPHERD 
PM Illustrations 
by Don Marines 



I F YOU'VE recently upgraded 
your lawnmowor , tiller or other 
piece of gas-powered outdoor equip- 
ment w ith one of the latest models, 
you may have noticed that small- 
engine manufacturers are no longer 
content to produce the same stodgy 
engine design year after year. 
And, unless you’ve been utilizing 
horsepower of the 4-legged vari- 
ety for the past £0 years or so, 
you’ve probably seen a few 
changes in the kinds of oils and 
gasolines available at the corner 
sendee station. 

Combine both of these develop- 
ments, and you have a recipe for 
confusion — at least when it comes 
to maintaining and operating your 
outdoor power equipment. Knowing 
which oils to use and what gas to buy 



not only help to ensure that your 
equipment will function properly, but 
could actually save you money, 



The new engines 

After generations of lagging behind 
contemporary automotive designs, 
outdoor power equ ipment engines are 
rapidly being modernized. Tradition- 
al valve-in-block, L-head engines 
— common to nearly every piece of 
outdoor power equipment up until a 
few years ago — are now being super- 
seded by compact, high-efficiency 
overhead -valve (OHV) powerplants. 

For many, the new generation of 
engines may seem like a needless 
complication. However, these new 1 
powerplants can be built Lighter and 
morecompact, making the equipment 
they drive easier to handle. And. they 
run cooler, control oil consumption 
better, and can be designed to require 
very little maintenance. 

As engines become more sophisti- 
cated. however, their fuel and lubri- 
cation requirements change. For 
example, some new equipment is less 
tolerant of modern, alcohql-hLend 
fuels because of the plastic compo- 
nents in the fuel system. The makeup 
of today's gasoline dispensed at the 
pump often includes alcohol to in- 
crease the octane rating. And, alcohol 



has an affinity for water. 

Although this is a minimal 
problem for cars that are 
driven regularly, it can cause balky 
starting in outdoor equipment that’s 
used infrequently. 

Alcohol -blend gasolines have be- 
come more prevalent in recent years, 
and up to 10 percent (by volume) of 



ethyl alcohol is allowed by EPA stand- 



ards. These blends are common in 



areas where poor air quality dictates 
gasoline formulations that include 
oxyge n -bearing additives to reduce 
carbon monoxide emissions. 



While design sophistication 
tnay bring with il some fuel prob- 
lems, OHV engines can simplify 
your maintenance schedule. Because 
the valve mechanisms require con- 
tinuous lubrication, these engines 
commonly use an oil pump and an 
automotive-style filter. Full filtration 
of the oil means that the oil-change 
interval can be longer. But always 
check your owner’s manual for the 
correct information on your specific 
engine. 



Gasoline requirements 



FUEL PH/US SEPARATION 



Every major supplier of small engines 
— two cycle 



-two cycle or four — recommends the 
use of regular-grade, unleaded gaso- 
line, regardless of how old your en- 
gine is. The principal reason for this is 
that unleaded fuels form far fewer de- 



AlcohoL wed to Increne (he octww rating, 
abwrb* moisture from air that can then col- 
lect Fn fuel system. Alwhol and water tepa- 
rate from gas after about 30-dqn storage. 



posits on the piston and in the com- 
bus 



xistion chamber. Spark plug fouling 
is less likely with unleaded fuels, too. 

Before unleaded gas was in wide- 
spread use, removal of the cylinder 
head at regular intervals waa re- 
quired to remove combustion depos- 
its. The combination of unleaded fuels 
and OHV engine design makes this 
procedure a far less frequent chore. 
Valve seat deterioration with un- 
leaded fuels has not proven to be a 
problem because outdoor power 
equipment rarely runs under the con- 
stant high loads of a car engine. 
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L-hEAD engine 




RECOMMENDED 
OCWNt J 
RATJNG5 



BJ REGULAR 

OV* RHE AD-VALVE ENGINE 



JS HOUfS BETWEEN cm. changes 




-OILRJMP 



W HOURS BETWEEN OH CHANGES 



Manufacturer! recommend a higher-octane gas, and allow longer time between oil changes, 
with preuure-Jtibe, filter-equipped OHVenglnei. Data shown Is typical for Briggs & Stratton 
engines. Check your owner s manual for your engine's requirements. 



The latest OH V engines do, howev- 
er, require a higher-octane gas than 
the older L-head (also called side- 
valve or flathead) designs. Briggs & 
Stratton, for example, calls for 85- 
octane gas in its Vanguard OHV en- 
gines, whereas 77-octane fuel will suf- 
fice for the older L-head engines. If 
you stick with 87-octane gas or better, 
you'll have no trouble, although 
there's no advantage in buying a pre- 
mium-grade gasoline. 

For Jong storage periods, it's a good 
idea to drain the fuel tank and run the 
engine until the carburetor is dry. 
This is even more important if you’re 
using an alcohol-blend fuel, Any gas 
containing alcohol will undergo phase 
separation after about 80 days stor- 
age, dividing the fuel into three 
layers — water at the bottom, alcohol 
in the middle, and stale fuel at the top. 
One way to counteract this problem is 
to use a fuel stabilizer, such as Briggs 
& Stratton Fuel Additive. This prod- 
uct also contains detergents and rust 
inhibitors. Avoid using fuel system 
dryer additives not expressly de- 
signed for small engines, especially Si- 
stroke engines. These additives may 
contain compounds that are incom- 
patible with magnesium and other 
light-metal components. 

Two-stroke engines are particular- 
ly sensitive to alcohol content because 
of the need to keep the oil portion of 
the fuel mix from settling out. Buy 
name-brand gas from a reputable 
dealer and, by all means, avoid gas 
that contains methanol rather than 
ethanol. Two-stroke engines that Uti- 
lize art oil -injection system rather 
than oil/gas pre-mix are less affected 
by alcohol content. 

Oils and changes 

To circulate the oilthrough the valve 
mechanism, most OH V engines incor- 
porate a gear-driven, positive-dis- 
placement pressure pump. This 
replaces the old connecting rod dipper 
that simply splashed crankcase oil to 
internal parts. The constant flow of 
lubricant in the new design helps to 
cool the engine and, by including a 
filter, the oil -change intervals have 
been lengthened. Briggs & Stratton, 
for example, now calls for changes 
after 50 hours of use on filter- 
equipped engines as opposed to a 25- 
hour limit on the old L-head models. 
Kohler calls for a 100-hour oil-change 
interval on their OH V engines. When 
an engine is rebuilt , or a new short 
block is installed, the first oil change 
should occur after 5 hours of opera- 
tion. Always check your manual for 



specific oil-change information. 

Another benefit of the new OHV 
engines is a greater tolerance for 
multigrade oils. Most manufacturers 
call for 10W-30 oil at temperatures 
above 32” F, and 5W-2G below that 
temp. There are widely differing 
opinions on the use of J0W-40 oil be- 
cause of the viscosity-i mpro vin g addi- 
tives needed to span that wide range 
of grades that have been blamed for 
harmful thickening of the lubricant — 
especially in air-cooled engines. 

Multigrade oil will make cold start- 
ing easier in winter. Use an oil 
marked wdth an API [American Pe- 
troleum Institute) Service Class of SF 
or SG, Winter starting may also be 
easier with synthetic oil. Most manu- 
facturers consider synthetics accept- 
able substitutes, though they offer 
little ad vantage in warm weather and 
have high initial cost. 

Although you can use multigrade 
oil in the crankcase of your traditional 
L-head engine, manufacturers have 
ge nerally recommend ed si ogle-grade 
oil, claiming that less oil is consumed. 

All small-engine manufacturers 
warn against the use of supplemen- 
tary oil additives, pointing out that 
the relatively high operating tem- 
peratures of air-cooled engines may 
cause the additives to thicken and ac- 
tually impede lubrication. Also, the 



small oil capacity of these engines 
means that an extra additive simply 
displaces vital lubricant. 

Two-stroke engines require special 
oil, whether they use an oil/gas pre- 
mix or are equipped with a separate 
oil-injection system. These oils are 
specially formulated to stay in sus- 
pension for a long period of time in a 
premix application. Because they 
only pass through the engine briefly 
(they’re burned with the gas), fi- 
st roke oils contain fewer additives 
and detergents. 

The critical attribute of these spe- 
cial oils is a low ash content. This 
keeps spark plug fouling to a mini- 
mum and reduces carbon deposits in 
the exhaust ports. A certification 
stamp from the National Marine Man- 
ufacturers Association (NMMA) is 
your best guide to£-strgke oil quality. 
For extreme cold- weather duty, you 
may want to use special snowmobile 
2-stroke oil. 

Not only does progress in engine 
design affect your choice of fuels and 
lubricants, but new formulations do 
as well. The best way to ensure long 
service is to change the oil regularly 
using quality products. Keep your gas 
supply fresh by storing a minimal 
amount and always buy from a reli- 
able source that offers low-alcohol- 
content gasoline. KM 
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SHOP PROJECTS 




DESK 

MAKING 

It's the heart of a home office. Sometimes, when 
space is limited, it's the office itself. 

Either way, a functional and attractive 
desk is a great addition to your home. 

Here are three eye-catching, but 
simple-to-buifd, versions. 



PHOTO By j (f. HOST 
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These Piranhas Can 
Devour A Cow In Just 3'/2 Minutes. 




Wait’ll You See What Ours Can Do. 




Black & Decker's*carbide-tipped which makes them extremely ferocious for building decks, porches and other 
Piranha* circular saw blades will eat for an extremely long time. And they're outdoor projects. And they’ll also last 

just a bout anything and fast Because even resharpenable. a whole lot longer than conventional 

these blades combine the durability of There's a Piranha blade for nearly carbide blades when cutting pressure- 

carbide with the cutting speed of steel every application. V\fe even make four t reated lumber 

And their patented, curved teeth are Teflon' coated blades, each designed So unleash a Piranha' blade on 
razor sharp, allowing Piranha blades to zip right through pressure-treated your next job Or better yet, unleash a 

to cut faster and easier than ordinary lumber green or wet woods without whole school of them 

carbide-tipped blades. gumming up. 

Moreover, Piranha blades last up Available in either 7Ts" or 10” sizes, m* na n«|#n nCPIf CD* 

to 50 times longer tha n steel blades. Pi ra n ha Teflon * coated blad es a re idea! HUIun uL U Eli IV C II 

■A tfMmpk.d’C i OvPiFt # Do- 

VfflOlhckAtolUSH 
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Ebonized 
Writing lbble 

An elegant 2-tone writing table that's 
surprisingly simple to build. 

BY NEAL BARRETT" 



T HIS WRITING table is con- 
struct 4 ; lI with two of the musL 
elegant hardwoods available, 
cherry and mahogany. Both have 
been prized by generations of wood- 
workers for their beauty and dimen- 
sional stability. The tap panel is 
mahogany plywood edge banded with 
solid mahogany strips thkL are mi- 
tered at their corners and secured 
to the panel with splines. Using 



Color pftoTO. J ft ftml 
Blath-amf- whit* photoi: Neal H.^rn 
T«hnlc#i art: Fugen^Tnompson 
Photo itylbt: -Tiat-p Hoi ink 
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pi y wood, as opposed to solid wood, 
makes the top relatively simple to 
make. 

The base is ebonizod cherry. An eb- 
onized finish is one in which the wood 
i$ considerably darkened, to look like 
ebony? while still allowing its grain 
and character to be evident. The Lop is 
stained with ail aniline dye to bring 
out the mahogany's warm red tones, 
and then given a traditional brushed 
varnish finish. This gives the top a 
satisfying sheen and adequate protec- 
tion against the abrasion that results 
from books, picture frames and, of 
course, writing, whether on a blotter 
or on the surface itself. 

We hope that the result of our com- 
bining tones and textures achieves a 
quiet elegance that belies the table’s 
simple, but sturdy, construction. 

Legs 

Per the table legs, use either 3-irt.- 
thiek cherry, or glue up thinner stock. 
If gluing up the lep. statt with slight- 
ly oversized stock and cut the work- 
pieces to dimension after the glue has 
set. Use a nuSiul-ai*m saw or table saw 
to crosscut the leg blanks. Clamp a 
atop to the radial-arm saw fence, or on 
an extension to the miter gauge, to 
ensure the legs are crosscut to the 
same length. 




3 With leg secured between bench dogs, 
use a sharp chisel and mallet to square the 
ends and smooth walls of mortise. 




ft After the leg has been smoothed, con- 
nect the marks at the top of the leg to those 
on the bottom to draw remaining facets. 



Lay out the octagon shape of the 
leg? on both top and bottom ends of 
each leg blank. Note that the legs be- 
gin to taper 4 in. down from the top, 
and they measure 1 in. across at the 
bottom. 

Mark a line around each leg about 4 
in. down from the lop to indicate the 
start of the taper (Photo 1). Extend 
the octagon corner marks down the 
face of the legs. Then mark the posi- 
tion of the apron mortises on the leg 
faces. Next, clamp a fence on the drill 
press table, to help position the work, 
and use a J /6-in,-dia, drill bit to bore 
overlapping holes. Remove most of 
the waste from each mortise {Photo 
Z). Then, use a sharp chisel and mallet 
to square the ends and smooth the 




1 Draw line around leg Co mark where it 
slam to taper, and extend caper line* 
down leg. Mark for the apron mortises 




4 Cut the leg tapers on a hand taw. Seed 
the leg tmoothiy Into the blade, and cut 
Just to che waste side of the taper line. 




T Use a chamfer bit In a router to rough 
out remaining leg facets. Each chamfer 
should be about ¥■ In. wide. 



walls of the mortise (Photo 3). 

Next, use a band saw or sabre saw 
to make the taper cuts (Photo 4). Cut 
on the waste side of the line. Then 
clamp the leg to the workbench, and 
use a belt sunder to remove saw 
marks and bring the taper right to the 
line (Photo 5). 

Mark the taper for the remaining 
sides on the newly cut surface, and 
saw the next tapers. Again, smooth 
the tapers with the belt sander work- 
ing down to the layout line. 

Mark the lines for the remaining leg 
facets (Photo fi). Rough out these fac- 
ets with a %-in. chamfer bit < PhoLo 7). 
damp the leg to the workbench, and 
finish shaping the leg with a hand 
plane (Photo 8). 




\ 



3 To clear mnliM, butt leg against fence 
clamped wdilllpreu table and bore over- 
lapping holes with W-ln-dla. bit. 




5 Use a belt under to remove the uw 
mark! and refine leg taper. Be sure that the 
workpiece I* flrmlyheldto the bench. 




ft Finish ihapJng the legs with a hand 
plane. Work In direction of grain, if uied 
against grain, plane will tear out wood. 
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WRITING TABLE 

2 V HIGH X yy DEEP X 72 " LONG 



TABLETOFFANEl-E- 



FBONT IflACK 
EDGE BAND — 



SPLINE— H- 



FflONTia ACK 
AFFON — B - " 



CORNER 
BRACE — D’"^^ 



M tt* NO. B FH SCREW 



TABLETOP FASTENER 



I-W16- DEEP MORTISE 



lJfl"-MEP 
X3^-DrA 
RECESS FOR 
TABLETOP 
FASTENER 



BORE AND 
COUNTERSOftE 
PORNO B 
FH SCREWS — % 



H 4 "'X 15 " 

CHAMFER 

[OUTER 

EDGEI^ 



S/r-DIA. 

METAJL 

GLIDE 



MATERIAL LIST— WRITING TABLE 

K tf No. SittiuiddrarriptJimEuKt 

A A 3 a 3 jl £8Wf cherry {leg) 

B 2 lx3*6d*dwi?y fajinjiO 

C 2 1 x 3 x 24 h cheny 

D 4 1 X 3 X dW fiheity (rtimia- brwx) 

E 1 Vi x £1 * GF r™htiKnny plywrod ftop> 

F 3 Vi x 3 x 72* teogc bond 1 

G 2 Vpji^x^r'prHhiipmj.-U-ilp’NinrJ) 

HI 2 Va x I x ffT pJvwoud CefpILne) 

H2 2 V* 1 1 x 25 ¥ p]ywoud tepUntf 

Nile.: E2 lop fantimpm, Krape it V-D^t KVIMT; 2fi 
IH* MCkHfh 12H" No. Sfti M J ' e Wa, 4MT-tttiL 

glidm; BehknH Solar Liu Rtaina: Medium brown 
Mahogany (Nol BSKLaAlBSl, ItaLuRferfNa B 
UUA23], Jut 3 Lurk (No. BW3-1A46^ Medium 
Brown WdnUl [BSOB-AAiae), Garret W*rie r lfil 
AnnuefiTthA AmutncuL NY, NY’ HWiA 



24- PM" 

| TAPERED] 



i;+" WTDE Xl^-DEEP 
SPUME GROOVES 



3N&*X45 



Mr*" 

irmcAi} 



SPUME— H-L H-2 



• * | ' iSfTfi’ T5W-. 


i 

> * | 


r 

? 

..L i ihV 


n 


3 


& D 


<3 


1 
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Rip and crosscut the 1-in, -thick stock 
for table aprons. Use a stopblock 
while crosscutting to ensure that the 
aprons are the same length. 

Lay out the apron tenons. Using 
the dado blades in the table saw, make 
the cheek cut for the tenons (Photo 9). 
You can leave the blade height in the 
same position to cut the shoulder at 
the apron s bottom edge (Photo lft), 
but then raise the blade to cut the 
shoulder at the apron's top edge. Cut 
the tenons a hair large. Then hold the 




* Cut tenon checks On aprons tiling dado 
blades. In table iaw r Bute apron agalmt 
fence, and uh m I ler gauge to guJtf* cut. 



apron in a bench hook and pare away 
the ridges left by the dado blades us- 
ing a sharp chisel. 

Test fit each mortise and tenon 
joint. The joints should be snug, but 
should not require great force to bring 
together. Finish shaping the aprons 
by using the chamfer bit in the router 
to cut the chamfer on the bottom edge 
of apron members. 

Mark the locations of the tabletop 
fasteners along the aprons 1 top edges, 
and use a^-in.-dia. multispur or 
Forstner bit in the drill press to cut 
each fastener's recess (Photo 11), 
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□amp a fence to the drill press table 
to keep the apron aligned under the 
bit. 

Begin the base assembly hy joining 
two legs to each long apron. Apply 
glue to both mortise walls and the ten- 
ons, and use long bar damps to bring 
the joints tight. To maintain equal 
spacing at the top and bottom of the 
leg, clamp a scrap board reaching 
from the foot of one leg to the other 
(Photo 12). Cross measure the diago 
rials to check for square , adjust the 
clamps if necessary, and let the as- 
sembly dry. 

Complete the base assembly by 
joining the short aprons to each side 
( Photo 13). Carry out this assembly 
on a flat surface to avoid imparting 
any twist to the base. Again, cross 
measure to check for squareness, ad- 
just if necessary, and let set. 

Next, cut the corner braces for the 
base as shown in the plan. Use the ta- 
ble saw, rad bi-arm saw or a miterbox 
to cut the 4o* angles at each end. Bore 
and countersink pilot holes for the 
screws that attach the brace to the 
apron. Install the braces at each cor- 
nerusing 1^-in.dong No. Bfh screws. 

Invert Lhe base and install the Vh- 
lrr-dia. glides on each leg bottom. 




I O Tip the apron on its side to cut the 
bottom i*non Shouitfer Lower the blade 
height To cut the top tenon shoe Ider. 




f 2 Clue and cl jimp a pair of Tegs with an 
apron. Clamp a temporary support At the 
Toot of the Jogs to maintain proper spacing, 




1 1 Butt apron to a fence damped to the 
drill press table. Use multi; pur or Forstner 
bit to bore recess for tabletop fasteners, 




1 9 Glue and damp together subassem- 
blies with short aprons. Cut corner braces 
to span long and short aprons, and instaU- 



Tabletop 

Cut a piece of mahogany plywood to 
size for the Lab letup. Although we 
used lumber-core plywood, other core 
types also work (veneer or flake core, 
and medium-density fiber board, 
known as MDF). Use a Lable saw anti 
crosscut jig, or a circular saw and a 
guide clamped to the panel ( Ph ot o 1 1 ) . 

Rip K-in. -thick stock for the top 
edge banding. Use the miter gauge on 
the table saw to cut the 46° angles at 
their ends (Photo 15). Next, use a 
slotting cutter and router to cut the 
spline grooves in the panel and edge 
bands (Photo 16). 

Cut the splines from Vi-in. -thick 
plywood or solid wood, Check that 
plywood fits snugly in the groove, as 
often 14-in. -thick plywood is less than 
14 in. thick. If the spline is loose, it 
w on’t accurately align the panel and 
edge band. 

Glue and clamp the end edge bands 
to the panel (Photo l?k Spread glue 
on the panel and edge band and in the 
spline grooves. Clamp until the glue 
sets. Apply glue to the mitered sur- 
faces, and apply the remaining two 
edge bands. 

Use the chamfer bit in the router to 
cut the edge profile along the top and 
bottom edges of the tabletop. 




1 4 Cue plywood panel for tabletop . Here, 
a sJIcflng table Jig Is used on it* tabJe saw. 
but a handheld circular jawworks too. 




14 Use a slut cutter In the router to make a 
Spline groove in panel and in edge band- 
Cut spline so U fly snugly in groove. 




19 Cut mitered edge band on table uw. 
The edge band U cut to length. *nd Iraide 
edge of the saw blade trisects corner. 




T 7 Clamp end edge bands in place first. 
Prevent Clamp* from coming in contact 
with glue by supporting them on straps. 
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Finishing 

Sand the base and top with 120- and 
220-grit sandpaper. Be careful 
throughout the sanding process not to 
sand through the panel's face veneer. 
Sand the underside of the tabletop 
first, to get the feel of sanding mahog- 
any veneer, which is relatively soft 
and easily removed by sanding. Vacu- 
um off Lhe (lust and wipe clean with a 
tack cloth before proceeding. 

The Lop was stained with Behlen’s 
Medium Brown Mahogany aniline 
dye, We added retarder to this to pre- 
vent it from drying too rapidly and 
leaving lap marks. The order number 
of the dyes used and the retarder are 
contained in the Materials List on 
page 75. Let the stain dry 2 hours be- 
fore applying the top coat. 

Wo used several heavy applications 
of aniline dye to ebonize the base 
(Photo 18). The proportions are tw r o 
parts Jet Black, four parts Medium 
Brown Walnut and two parts Medium 
Brown Mahogany. 

Mix the stains and apply the mix- 
ture with a doth, brush or spray. If 
you apply the stain with a doth or a 
brush, add retarder to prevent leav- 
ing lap marks Let the stain dry 1 
hour, and apply a second coat. Let 
that coat dry, and apply a third coat, if 
you want the darkest color possible. 
When aniline stains dry, they appear 
considerably lighter than they will un- 
der the top coat. The color of the wet 
stain is closer to the finished color. 

Next, wo brushed on two coats of 
McCloflky’s Heirloom Satin Varnish 
to all parts, front and hack. Let it dry 
overnight , and sand between coats 
wiLh fiOO-grit, wet-or-dry paper. As 
with all varnish finishes, you can ap- 
ply more coats for greater protection 
and a "deeper” looking finish. Be- 
cause this is a satin varnish, however, 
adding more coats will not increase its 
glossiness. If you desire a high-glnn* 
finish, then apply a gloss varnish. A 




1 1 Apply the ehonlzlng itakn with a rag, 
bfuih or by spray. Wear gloves and use or- 
ganic filt er tart ridges In th« respirator. 



high -gloss varnish requires more 
work to rub out dust specks and other 
imperfections, such as lap marks. 

With a high-gloss finish, follow the 
finish manufacturer’s directions, as 
explained on the can label. With the 2- 
coat finish, use the tack cloth to wipe 
up the varnish dust. Use 4/0 steel 
wool to remove dust marks from Lhe 
second coat and apply a light coat of 
wax. 

When the finish is dry, attach the 



tabletop fasteners to the aprons with 
1 14-in. -long Mo- 8 fiathead screws. In- 
vert the tabletop on a padded surface, 
and invert the base over it. Check for 
uniform overhang on all sides. Then 
attach the top to the base using %-in. 
No. 8 flathead screws. When prtbor- 
i rig the top for these screws, use a stop 
collar on the bit, or mark the bit w ith a 
piece of masking tape. This should 
prevent you from boring through the 
top. IM 



“Whenever I take off 
with Formby’s, I end up 
with a great finish?’ 



** J uncovered a buried 
treasure with the help of 
Bormby’s* Fain! Remover, 
The minute I brushed ii 
on 20 yean of paint began 
bubbling off, 11 
Bub Berlins vision told him thaf bene At h 
rhe Isvlts of paint was a beautify] oak chest- 
Hr fevered if with rhe help of Formby s Fsimt 
Remover and Paint Remover 
"Taking off the puint wa* 
easy with Fpcmbyk And afwr ! 
used the faint RttndVer Vtitah, 
lhe wtxod was so dean and 
wmXidl 1 didn't haw to sand. 

Thun I those not of Formby's 
Wiping &ajfiji.TluVir thick, not runny, so 
the stain ps on evenly md makes it ensy to 
control rive color I (inched the chest with 
Ftifimbv'H Poly FinishThe woods protected and 
the hnnd- rubbed finish lees i he .Aiks natural 
slow shine through Fcrmbys helped me tumi a 
bidden Treasure info itn twlHoom/' 

Its easy til get great rewtlls with Form by s 
products. Wve geic everything for wood cure 
projects from sstart 10 finish. 
om experts m ^ive you the ^ 
hendu of dur three gen- 
enttiumol experience; 
call I 800 FORMBYS, 
or wtiitc ft> Form by s 
Wbrkihmj, Olive 
Branch, MS 30654 
With Formby s h doing 
ii yourself doesn't 
mean doing it iilone 

O IWlOThiinpun ■!*. fnffobr In. 







Ordinary people. Extraordinary results. 
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An Oak 
Writing Desk 

This Mission-style desk is made from white oak. 



T HE DESIGN of thi* white oak 
writing desk is derived from 
the Mission furniture style that 
was popular in the early part of the 
20Lh century, While conveying a feel- 
ing of solidity and substance, its slats 
lighten its appearance, so it can fit 
into nearly any room without over- 
powering the decor. With two draw- 
ers to keep paper and writing 



BY NEAL BARRETT 



CoJofphoto: J R Ifast 
TedltilM I *rl; Eugene Thompson 

Pfrafo ityflsl ; Hef riC > 
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implements handy, it may be just the bander! by four pieces of solid white ent Finish complete the project. Un- 
thing to encourage writing those let- oak. The base consists of four legs, like heavy-film finishes, this tung oil- 
ters so long overdue. three aprons and matching stretchers based finish is tolerant of dusty shop 

Its construction is straightforward, with decorative slats in between. atmospheres. Apply it with a brush, a 

The top panel is w hite oak plywood Three coats of Waterlox Transpar- rag or with a sprayer. 



Legs 

Begin by gluing up stock lb r the leg 
blanks. Use two pieces of % stock for 
each leg (Photo l), or glue up the ieg 
blanks from thinner material. The 
blanks should be slightly oversize. 
Clean off the glue squeeze-out while 
it’s still rubhery, using an old chisel. 
Then, rip the blanks and plane off the 
saw marks. Crosscut the legs using a 
stopbloek to ensure the legs are the 
Same length f Photo 2), 

Lay out the apron mortises as 
shown in the drawing. Note that two 
legs have four mortises , while the oth - 
er two have only two mortises each. 
Next, use a Vn-in.-dia. bit in the drill 
press to bore overlapping holes to re- 
move the waste from each mortise 
(Photo 11). Clamp a fence to the drill 
press table and butt the workpiece up 
to it when boring the holes. 

Finish the mortises by paring with 
a sharp chisel, to square the ends of 
each mortise and smooth its sides 
(Photo 4). The tenon should fit the 
mortise snugly, so be careful not to 
pare beyond the lines. 



Aprons And Stretchers 

Rip and crosscut the aprons and 
stretchers. Using dado blades in the 
table saw, make two passes to cut one 
cheek of each tenon. Clamp a stop to 
the table saw or use the rip fence as a 
stop to make the cuts ( Photo 5). 

Leave the dado blades at this 
height and cut the '4-in. shoulder on 
both aprons and stretcher. Then raise 
the blades to in, high and cut the top 
shoulder (Photo 6), Since the dado 
blades leave small ridges on the ten- 
on, cut the tenons a little large and 
pare them to size with a chisel. 

Test each mortise and tenon joint 
for proper fit. The tenons should be 
snug in the mortise, but should not re- 
quire great force to bring tight. If the 
joint is too tight, pare the tenon. I flow 
loose, glue (some veneer to the tenon. 

Use a router and a slotting cutter 
(Bosch No, 8552U) with a l%-in.-dia. 
bearing Lo cut the Vi-in. x Vi-in.-deep 
grooves in the apron edges and 
stretchers (Photo 7)* 

Use a Vj-in, -dia. multispur or 
Forstner bit in the drill press to bore 
the recesses for tabletop fasteners on 
the apron’s top edge (PhuUi 8). 




I Glut up slightly oversize leg bl anki, 
Whtn the glue Is dry, rip and crosscut the 
blanks to the finished dimens Ion . 



I Mark the mortise position on legs and 
remove waste by boring overlapping holes 
with Vj-in.-dia. bit In drill press. 



i Use dado blades in l able saw, with 
si-opfaj ock or fence a* guide, to cut the ten- 
on cheeks on aprons and stretchers. 







7 Use the slotting cutter In the router to 
cut (he fisc groove in apron and stretcher 
edges. Dado blades can also be used. 




Z During crosscutting, butt legs against 
Clamp or stopbloek on miter gauge. This 
ensures the legs will be the same length. 



4 Hold leg securely to bench, Use a sharp 
chisel to square the ends of mortise and (p 
finish smoothing the mortise walls. 



4 Cut the bottom apron shoulder with 
dado blades at \U -in. height. Raise the 
blades to ft In. high to cut the top shoulder. 




A Use a -Vvln. multlspur or Forstner bit In 
the drill press to bore recess for tabletop 
fasteners In apron's top edge. 
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Crosscut some H-'-t -in .-thick stock to 
1-SV4 in. long, and rip that stock into 
strips to form slats (Photo 9), Cut sev- 
eral extra slats as a hedge against de- 
fects in any of the pieces and to make 
the smalt filler blocks for in between 
the slats. Finish plane the slats to V 1 
in. thick. 

Rip several Win. x ’/i-in. strips out 
of the extra slats. Set up a stopblock 
on the table saw and crosscut the 
strips to Vh in. long (Photo 10). It's im- 
portant that the strips be clear of the 
stopblock once they move into the 
blade. Otherwise, an offeut block 
could jam between the stopblock and 
the blade and shoot back at you. 

To begin the base assembly, secure 
a side stretcher to the workbench 
with grooved edge facing up, Apply 
glue to the groove and place the first 
filter block at the end of the groove 
(Photo 11). Place the first slat next to 
the block and keep alternating block 
and slats until the groove is filled. 

Next, apply glue to the apron 
groove and fit it over the slat ends 
(Photo 12). Turn over the assembly 
and fill in between the slats with filler 
blocks. Use pipe clamps to pull the as- 
sembly together Compare opposite 
diagonal measurements to see if 
the assembly is square. Adjust the 
clamp if necessary to obtain square, 
then let the glue set up. Repeat this on 
the other side and the front. 

Now, place a leg on the bench with 
the mortises facing up. Apply glue to 
the leg mortises and to the apron and 
stretcher tenons. Insert the tenons 
into the mortises, and use pipe damp 
to pull the joints tight. Check the di- 
agonals for square, and let the glue 
set (Photo 13}. Repeat the process to 
join the front assembly to the side 
legs, using long pipe clamps to puU the 
joints together (Photo 14), 




♦ Rip slats slightly oversized from I Y+-ln.- 
thick stock. Then plane them to finished 
thickness to remove the ww mirks. 




1 1 Apply glue to stretcher groove and 
position the filler blocks and slats, Slats and 
blocks should fit snugly In groove . 




11 Join the kgs to aprorvitreicher sub- 
assevrtbries with glue. Tap tenons Into mor- 
tises, and damp to bring Jofnti tight. 



Top 



Using either the table saw or a circu- 
lar saw and straightedge, cut the ply- 
wood panel for the desk top. Rip y,- 
in.-thiek solid stock to width for the 
edge banding and carefully joint the 
edge that meets the panel. Butt the 
edge banding to the panel and mark 
the inside comers of the miters. Miter 
the edge banding on a table saw or mi- 
ter box (Photo 15). 

For this project, we used joining 
plates as a registration device be- 
tween the plywood panel and the edge 
banding. The plates should be spaced 
6 in. to 8 in. on center. If you don't own 




f S- Cut the edge band miters I rr the mi ter* 
box or tahFe saw with miter gauge. Ex- 
treme accuracy I? needed for tight joints. 




1CI Rip A-ln. k Ain. it rips, then use the 
miter gauge with a stopblock on table to 
cut the filler blocks for between slats. 




12 [Next apply glue to the groove in the 
apron and position over slat ends. Then, 
position filler blocks In between slats. 




14 Use Jong pipe clamps to hold the front 
to tide assemblies until glue sets. Pads un- 
der clamp heads prevent marring work. 




1 4 Temporarily clamp edge band to the 
panel. Mark edge band and panel for join- 
ing plates centered every 6 In. to 9 In, 



BO 
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MATERIALS LIST— MISSION DESK 

Key fib. Rlae end dwrtptitifi 

A 4 2^K2fcaEto'oak(leg) 

B 1 Vi 1 3 1 6i5L* u oak I. front ipron) 

C 2 ft X 3 iBW Cftidt ap™i- 
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a plate joiner, a spline joint will work 
juat as well. 

Place the panel and edge band an a 
broad, flat surface. Clamp the edge 
banding to the panel and mark the 
plate locations on the panel and band- 
ing (Photo 16). Hold the plate joiner 
and the workpiece firmly against the 
surface. Cut the plate housings in the 
panel and edge bands (Photo 17). 

Test fit the edge band to the panel 
(Photo 18). Then, spread glue on the 
edge banding, the panel and the plate 
housings (slots). Clamp the end edge 
hands in place, and support the pipe 
clamps above the panel with thin 
wood strips (Photo 19 ). After 15 to 20 
minutes, remove the damps and ap- 
ply the remaining two edge bands, 
spreading adequate glue on the mi- 
ters. Scrape off glue squeeze-out after 
30 to 40 minutes. 

Sand the base and top with 130- and 
220-grit sandpaper. Attach the table- 
tap fasteners (see Materials List on 
page 81) to the aprons using lW-in. 
No. 8 fh screws. Invert the top on a 
padded surface and place the base 
over it. Locate the base with 1 V4-in, 
overhang of top on all edges. Attach 
the top to the base with %-in. No. 8 fh 
screws ( Photo 20). 





1 7 Pojitton me ptoKjofffler on a flat sur- 
face when curling place Align mark 
on Jo Inter with that on woikplece. 



damp] to hold edge band to panel. Spread 
glue unjoining plates and on edge band. 



f I With panel and edge band on Mat sur- 
face, dry fit pieces with Joining plates be- 
fore gluing and damping them In place. 




2D Screw tabletop fasteners to the apron 
edges. Then Invert base on top, and attach, 
leaving 1 Vi-ln, overhang on af I sides. 



Drawers And Finish 

Make the drawer parts from !A-in.- 
thick birch plywood. Cut the dadoes 
and rabbets in the drawer sides and 
back using dado blades. Use a stop on 
the miter gauge to ensure uniform 
cuts (Photo 21). Cut the drawer bot- 
tom groove in the front and aides. 
Make a pair of plywood drawer bot- 
toms. Sand interior draw er surfaces. 

Assemble the drawer boxes with 
glue and brads. Slide in the bottoms 
and screw them to the drawer back 
with four %-in. No. 5rh screws. 

Rip, crosscut and sand the drawer 
faces. Clamp each face to the drawer 
box and attach it with two 1-in. No. 8 
rh screw's (Photo 22), 

Attach the drawer slides to the 
drawers using the slotted holes (Pho- 
to 23). Assemble the drawer slides, 
place the drawer upside down on the 
inverted desk top, and mark the posi- 
tion of the mounting tabs. Bore on the 
marks, and screw the slides to the 
desk with Vfc-im. No. 8 rh screws. In- 
stall the drawers (Photo 24). 

To complete the desk, apply three 
coats of Waterloo Transparent Fin- 
ish. Allow each coat to dry overnight, 
and sand lightly between coats with 
220-grit sandpaper. Buff out the final 
coat with 4/0 steel woo! . fM 




XI Cut dadoes in the drawer tides using 
table law. Use itopbkxk or clamp on mJter 
gauge to ensure accurate Cutting. 



2# Drive screw through ttw nottetf holes 
In the drawer slides, Install the remaining 
screws after slides are adjusted. 




22 Assemble the drawer box with grue 
and brads and attach the oak drawer face 
to It uil n-g a pa Ir of 1 -In. No, 3 rh screw?. 



24 Position drawers over inverted desk 
top and mark position of mounting tabs. 
Attach drawers, and adjust as necessary. 
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Home 
Office Desk 

A pedestal desk with a contemporary flair. 

BY NEAL BARRETT 



I N DESIGNING and building Lhi* 
desk, we took the concept of the 
traditional double-pedestal desk 
and added some new twists to give it a 
clean, contemporary look. 

We made the pedestals more in- 
teresting by departing from a pre- 
dictably boxy shape. To do this, we 
attached u preformed plywood half 
round to the front of each pedestal. 
Next, we painted the base and applied 

Coder photo: i H Rou 
fiJatK-and- wfrlle pfrotoi ; BM 

Technical art; E ugene TTiOrttpion 
Photo stjilrt: Gabc Hemet 
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clear satin var hi sh t o the top, The mat - 
ural wood tones and the colorful base 
are an eyecatching combination. 

The desk is also designed to meet 
workday demands by providing plen- 



Pede state 

Cut the panel* for pedestal sides, tups 
and bottoms slightly oversized from 
%-in. maple or birch plywood. Rip 
strips for edge banding from ma- 
ple, poplar or birch, (Normally, % 
stock is l:t / 1B in. thick, and this is per- 
fect for edge banding.) Glue and 
elamp the edge banding to Lhe back 
edges of the side and top panels I Pho- 
to 1 k Scrape off any glue squeeze-out 
before it completely hardens, and use 
a sharp plane to trim the banding 
flush to the panel surface after the 
glue has dried ( Photo 2). Be careful 
not to accidently plane through the 
face veneer. 

Use a table saw or a circular saw 
and straightedge guide to rip and 
crosscut the pedestal sides, tops, 
backs and bottoms to finished dimen- 
sions. 

Mark the position of the notches for 
a toe hoard on the pedestal sides and 
use either a band saw or a handheld 
jigsaw to make the cuts (Photo 3). 

With a fence attached to a router, 
cut the ^h-in.-deep rabbets at the top 
and front edge of the case sides using a 
Td-in.-dia, straight bit (Photo 4). Usea 
straightedge clamped to the work- 
piece to guide the router in making 
the bottom dadoes (Photo 5), 

To assemble the pedestals, apply 
glue to the rabbets and dadoes on the 
aides, top and bottom. Use clamps to 
bring the parts together, and check 
for square by comparing diagonal 
measurements. If one diagonal is 
longer chan the other, shift the clamps 
on one side so they bear diagonally on 
the pedesLal and retighten them. If 
the diagonal measurement b worse 
than before, or shows no improve- 
ment, slant the damps in the opposite 
direction or try adjusting the clamps 
ottthr opposite side of the pedestal. 
Regardless of how you get the pedes- 
tals square, it’s important that you do 
so, If the pedestals are not square, 
you'll have a difficult time getting t he 
drawers to fit properly and getting 
Lhe half rounds to meet the pedestal 
evenly. 

You can use finish nails in addition 
to the clamps, to prevent racking dur- 
ing assembly. You can fill Lhe nail 
holes later, since the pedestal will be 
painted (Photo® fi and T). 

Install the back on the pedestal by 



ty of work surface and as much draw- 
er space as you're likely to need. The 
lower drawers are extra deep and 
have slotted sides to accept hanging 
files. 




1 Clamp the maple edge bands to ply- 
wood panel edgei. Note that edge bandi 
are damped only to a panel 5 front edge. 




9 Saw out the notch tor toeboard on the 
band taw. Fence and stop damped to the 
hw table ensure precise, straight cut. 




5 Cut a dado acrou the pedestal panel to 
accept plywood bottom. Clamp a fence 
across the panel to guide the router. 




7 Clamp up assembly and measure diago- 
nals to check for square. If measurements 
differ, shift damps to achieve squareness. 



It is a straightforward project to 
build, since it's constructed almost en- 
tirely of plywood. If you can cut a rab- 
bet and a miter, you should be able to 
build this desk. 




2 Plant edge band llmh to the panel s 
edge with a sharp block plane. Be careful 
not to plane Into the panel's face veneer. 




4 Use a ¥i-in,-dia . straight bit In the router 
with a fence guide w cut rabbet on top and 
back edge ai the pedestal panel. 




4 Aiiembl-e portion of pedestals that cany 
drawers. Spread glue In rabbets and da- 
does. and nail lhe components together. 




4 Glue and damp the coeboard to the 
from of the pedestals. Pare off the glue 
squ-ctf e-out before It hardens. 



m 
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gluing and nailing it to the sides with 
4d finish nails* Then cut a pair of 
pieces for the loebo&tcL Glue and 
clamp these pieces in place (Photo 8). 

The plywood half rounds used here 
were once available only to industrial 
woodworkers, but are now widely 
available. They come in a variety of 
sizes and shapes. I used a section that 
was % in. thick, had an outside diame- 
ter ofl 8 Vi in. and was 72 i el long, (The 
supplier is listed at the end of the Ma- 
terials List on page 85. ) 

Use a framing square to check the 
half round's end for square, and ad- 
just it if necessary (Photo 9), Measure 
and mark the pedestal length at two 
points. Take a scrap piece of W in.- 
thick plywood with a straightedge 
and clamp it along the curve, aligning 
the edge with the marks. Mark a cut- 
ting line along the guide (Photo 10)- 
Be sure and mark on the correct side 
of the scrap straightedge, otherwise 
the measurement will he off by the 
width of the guide. One way to avoid 
this is to make your measurement, 
mark an X on the scrap side of the line 
and then place the guide so the X is 
visible. 

Crosscut the half round with u jig- 
saw (Photo 11K First, pivot the half 
round so the cutting line is off the 
bench. Once the cut is well estab- 
lished, you can slide the half round 
back over the bench. Pivot the half 
round again toward the end of the cut 
so the jigsaw's shoe will clear the 
bench. Be sure the portion of the half 
round that has already been cut re- 
mains on the bench to prevent the cut- 
off section from failing free, 

Nex t, rip and crosscut Lte blocking 
that fits in the half round. These must 
he made very accurately, [f they are 
loo large or too small, they'll change 
the shape of the half round, by either 
pulling it in or pushing it out. This 
makes it impossible to get a smooth 
joint where the pedestal and half 
round meet. Also, each of the block- 
ing's long edges should be beveled 4° 
to fit the half round. 

Apply glue to the blocking's edg££ 
and on the half mind where the block- 
ing will meet it. Pin the blocking to the 
half round with 4d Finish nails and 
bring the joint tight with pipe clamps. 
Bet them aside and let the glue set. 
Set the head of the finish nails and fill 
the holes. 

We used epoxy as the adhesive to 
hold the half round to the pedestal* 
Epoxy is strong and when mixed with 
microfibers, made of fine cotton, it 
has excellent gap-filling properties. 
The epoxy and microfiters are avail- 
able tirom Gougeon Bros., Inc. (P.O. 



Box X9Q8, Bay City, MI 4S707). You 
could also hold the half round to the 
pedestal with w F ood glue and fill in any 
gaps between the half round and ped- 
estal with wood filler. Whether you 
use glue or epoxy , scrape ofTthe adhe- 
sive that has squeezed out of the joint 
before it begins to harden. 

To assemble the pedestal, clamp 
the half round, curved aide down, on 
the tench. Apply glue or epoxy to the 
hal f round a edges and to the ped estal , 
Clamp the parts together, cheek that 
at! outside edges are flush. Then, 
screw from the half round into the 
pedestal backing (Photo 13)* and set it 



aside until the glue or epoxy has hard- 
ened . 

After the adhesive has hardened, 
remove the pedestal from the clamps 
and use an orbital gander with 100- 
grit paper to smooth the surface. Aim 
for a smooth transition of flat to 
curved surfaces, 

Mark and bore countersunk pilot 
holes in the pedestais for the modesty 
panel (Photo 14). Rip and criiascut the 
panel from %-iu , -thick plywood. As- 
semble the desk base by attaching the 
modesty panel between pedestals us- 
ing 2-in. No. 8 fh screws. 

(Plrwu turn tapagv 88 1 



V 1 Support half round on bench and use a 
Jig iaw to cue to length. Pivot pedestal at 
start and end of cut to dearj I gsaw. 



1 2 Glue and nail the blocking inside 
curved pedestal. Glue and clamp the halt 
round lo pedestal using gap-filling epoxy. 



I S Fasten the half round lo the from of 
the pedestal with screws driven through 
the block l ng Into the pedestal s back. 



I 4 flare pilot holes for screws that will at- 
tach rrwhfity panel to pedestal Be sure to 
bore the inside face of pedestal. 



4 Check that the end of the half round Is 
square. Use a beli zander or a block plane 
to bring It square. If necessary. 



14 Bend a thin sheer oF plywood around 
the half round and clamp 1 1 . Be sure to mark 
on the correct side of straightedge. 






POPUiAft MeCH*NFC5 * JULY 1990 







rT\ 


ITiTiTf 




m 




MS 



Wb've seen a mountain of power tapes since we 
built the first one over fifty years ago. But this Lufkin* 
Series 2000 is the best yet 

Tliis is because, while its an entirely new design, 
we started with a few proven components. Like the guts 
of the tape. After all , some parts just don't get any better. 

Most everything else we improved One you'll 
notice right away is the new blade, with its improved color, 
graphics, and virtually unbreakable end hook. 

What we couldn't improve, we reinvented to 
look and work better. With the help, we should add. of 



several hundred tradesmen from around the country 
who worked with the prototype and told us how to make 
it even better 

That’s why the rounded case feels as if ills part 
of your hand. And has the lock located on top, where 
ynur thumb says it should he. 

So ifyou use a power tape, check out the new 
Series 200(). And the No Risk Thai Offer that comes 
with every one. It might be an- / yaMpn B&\ 
other fifty years before you see OltiEj ) 

anything that can touch it adm^w«w* 5 "inoustries ihc 
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Round off the top and bottom od ^es of 
tb% edge banding with a %-in.-rad. 
rounding-over bit with ball-bearing 
pilot (Photo 18). Sand the top with 
120- r followed by 220-gril sandpaper. 

iPlaiM (urn iu fKitf vBOt 



In U JS.A<; Arrow Fastener Company, Inc,, 271 May hill St reel, Saddle Brook, N J.07S62 
In Canada: Jarflel pLsdibulDra, Inc , fi5C5f^ln5pGil£ark BMi EflSl, MflrUraai Hi P 1 X&Quetarc 



tiie ^-la-dJa. ro uncling- over tilt to 
mold torntn of edge banding. Rout bot- 
tom edge fl nt. then rout top edge. 
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1 S Glue and jcrew buildup to desktop. 
Keep buildup flush to edge of desktop. and 
Keep the screws back 1 1n, from edge, 



14 Use a dotting cutter tn a router to cut 
groove for the spline strip In edge of ply- 
wood desktop and in edge binding, 



1 7 Glue *nd damp the end edge banding 
to the top first- Support the damps above 
the tabletop with thin strips of wood- 



The All-American Value Team 
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- STAPLING 
MACHINES 

• GLUE GUNS 

• RIVET TOOLS 

• STAPLES 

• GLUE ST1X 

• RIVETS 



For the professional or 
doiovwjrselfer ARROW 
makes the job easier 
go faster and— less 
expensive. Whether 
vou'ne building the 
new. repairing trie 
old or pursuing a 
hobby in arts and 
crafts. ARROW has 
trie right tool. 

see the complete 
assortment Of 
arrow Quality 
fastening products, 
available at all 
leading Hardware, 
Home Center, 
and Discount 
Department Stores. 



Desktop 

Hip and crosscut the top. Cut the 
ieces for the buildup and apply them 
ush to the panel's edges (Photo 15). 
Keep screws 1 in, from the edge to 
avoid hitting them wjth spline cutter. 

Rip the edge banding to width, and 
miter the pieces. With the slatting 
cutter in the router, cut grooves for 
splines in the edge of the panel and 
edge banding (Photo 16), Cut splines 



from V-t-in. -thick plywood, making sure 
the spline fits snugly in its groove. 

Spread glue on the ends of the top 
panel, on the edge banding in the 
spline groove and on the spline. 
Clamp the edge bands to the ends of 
the top first (Photo 17), Supportthe 
pipe clamps on thin wood strips. 
Spread glue on the miter joints and 
damp the edge hands on the long side. 

Mark a %-in, radius on the top cor- 
ners and use a jigsaw to cut the curve. 



yourself 







Flashlight . . . Siren . . . Emergency Flasher . . . AM/FM Radio . . . 

ALL FOUR FOR THE PRICE OF ONE 




OUR 

SRZ 



FOUR-IN-ONE 



TM 



• Easy-knead radio dial 



« Battery panel lakes 3 "C 
batteries (not Included) 

* Adjustable, carrying strap 

• Radio on-cfl indicator 
* Siren switch 



Name 



• Giant flashlight with 
powerful flOmm beam 

« Radio speaker 

• Warning flasher 

• WaingsiWl 

• Radio tuner 

• Sturdy case 



AM and FM Radio 
selector 



• fiefractfole 
14-inch 
all-directional antenna 



Believe it or Not... 



• Radio on -oH switch and 
volume control 

'Thank God I have itT 

Be prepared for any emergency — 
every emergency! At any time — at 
any place! 



• Powerful AM/FM radio 

SRZ* GUARDI AN-500 
ORDER FORM 



. 5RZ” GUARDIAN-SOOiS)™ at just 



Send me 

^qiarttyl 

SI 9.95 each Ilium QFSL 5 P- 8 1 Add S3 for shipping 



Address 



1. It's a FLASHLIGHT: 

So powerful, it lights your way safely 
even in heaviest fog, m island storms! 

2. It’s a SIREN; 

So loud, it can be hears WHEN and 
WHEREVER you MUST have help! 

3. It's a WARNING PUSHER; 

So bright, it can be seen in darkest 
nighl when you CANT be 1 

4. It’s an AM/FM RADIO: 

So electronically-engineered (with 
360-degree axis antenna}, il can pull 
in every possible station, wherever 
you are, on battery power! 



Belongs in every home, car, boat, 
truck, RV, camper, vacation place and 
backpack -even your office. 

A godsend wherever and whenever an 
emergency strikes — when you need to 
see (or be seen) and canl . . . when cries 
for help may be useless . . . when getting 
the latest news — in a crisis — could 
be the difference between life or death. 

If it comes to your rescue just once, 
it’s worth many times its price. But just 
think how much its worth lo you in 
BLESSED peace of mind just io have ill 

LIFETIME MONEY-SACK GUARANTEE 

You may return it at any time for full 
refund of your purchase price. 



Stale - Zip 

Departroenri MFW? 

I m enclosing □ Casn □ Check □ Money Order 
(Mite ehtcfe ot money nnfcr paytiftla io Lmdenwold'a ) 

Pteas e □ VtSA Q MasterCard 
Cfiarge. □ American Express □ Discover 

ACGOwINq 

CfFO Exp Djff 



Signature „ 

MAIL TO: U WO£N WOLD S - DEPT. M FM2 
4426 CLEVELAND AVL NW * CANfTON, OH A47B7 
TO ORDER, CAii TOLL FREE 1 W777-W7« 

24 Hours A — 7 Days A WMl 
ASK FOR OPERATOR MM2 



LIFETIME MONEv SIACF GUARANTEE: if you a* not 
nrfed h«i fmu 5KT 1 timmUi-WT FU5HJGHT;5IR@lf 
EMERGENCY FUSHERSM/FM fUDlC, ntum H br a lul refund 
of |twr purdBM prica a 1 any fa». i mrtS h 154 iWDc^i 




*300 to replace. *10 to repair. 

Use High Performance Wood Filler by Maiwax* for the big 
jobs, indoors and out. Won't shrink, crack or Call out. 

Hardens and can be worked on in 15 minutes. 



If wood is soft or rotted, use High 
Performance Wood Hardener first to 
form a rock solid base. 

Free booklet Tips on Wood Finishing 
Minwax Company. Inc., Dept. PM07Q 
P.O. Box 426, Little Falls, NJ 07424 







_ HI* 




High Performance Wood Filler < 

BIMOMiiiwtaCfl . Gnc 





BESTBUY! 



f M B 

for thorn 



Stair Mr 

(hn /li'iufl 



w ' 1 ' 1 f 



E AS Y-TQ -ASSEMBLE KITS 



In Slock tor immediate 
Shipping of Pick US 



Call of write lor oor two 20 pope brochure wtm 
color photographs of customer inifollolfoni: 

THE IRON SHOP Cteflt PM7Q 
Bew LJ7 .^GP Reed Good, BrCdimdil. PA "S^ODS 
(2^)544-7100 

Mow! Stww™m/WorebOirt* location* to: 

Mouwur H .'1- !. I 

■ rr-i-u-1 "r -, 1 V 



THE IRON SHOP 

MANUFACTURERS 



DESK MAKING 



Drawers 

Rip and crosscut the parts for the 
drawer boxes from 14-in.- thick Baltic 
or Scandia birch plywood. Use dado 
blades in the table saw to cut the da- 
does in the drawer sides to accept the 
tongue formed by the rabbet on the 
front and back (Photo 19). Use the mi- 
ter gauge while cutting these dadoes , 
and butt the workpiece against the 
fence or a stopblock to ensure ctmsi^ 
teney among cuts. Move the fence or 
stopblock over 3 / 4 in, to cut the rabbet 
on t he front and back of drawer box . 

Use the rip fence and dado blades to 
cut the f4-in*-wide groove in the 
drawer aides and drawer front (Photo 
20). There is no groove in the drawer 
back, since the drawer bottom slides 
underneath it. This makes the drawer 
easier to assemble and square tip, buL 
also allows the bottom to W slid out in 
case the drawer box needs to be re- 
paired someday. 

With a crosscut blade in the table 
saw, use the miter gauge to cut the 1- 
in. deep slots in the top edges of the 
file drawer (Photo 21). These slots ac- 

f Please turn fo jmtfg 93) 




V 9 Use dado blades In table saw to cut 
rabbets on edges of drawer parti. The 
clamp acti as stop to ensure precise cuts. 




21 Use a single blade to cut the si or for a 
steel bar that impends hanging file. The 
clamp acts as a stop for precise cut. 




2Q Dado blades in table saw are used with 
a rip fence to cut grooves m drawer sides 
and from. Drawer bottom flu In groove. 




22 Assemble drawer box front, back and 
sides. Strew the drawer slide to side of box. 

Screw through slotted hales only. 



TO 
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Cocaine 
lies. 



After nearly a decade of 
being America's glamour drug, 
researchers are starting to un- 
cover the truth about cocaine. 

Its emerging as a very 
dangerous substance. 

No one thinks the things 
described here will ever happen 
to them. But you can never be 
certain. Whenever and however 
you use cocaine, you're playing 
Russian roulette. 

You can’t get 
addicted to cocaine. 

Cocaine was once thought 
to be non-add ictive, because 
users don't have the severe 
physical withdrawal symptoms 
of heroin-delirium, muscle- 
cramps, and convulsions. 

However, cocaine is intensely 
addicting psychologically. 

In animal studies, monkeys 
with unlimited access to 
cocaine self-administcr until 
they die One monkey pressed 
a bar 12,800 times to obtain a 
single dose of cocaine. Rhesus 
monkeys won’t smoke tobacco or 
marijuana, but 100% will smoke 
cocaine, preferring it to sex and 
to food-even when starving. 

Like monkey like man. 

If you take cocaine, you run 
a 10% chance of addiction. The 



risk is higher the younger you 
are, and may lx? as high as 50% 
for those who smoke cocaine. 
(Some crack users say they felt 
addicted from the first time 
they smoked. ) 

When you're addicted, all 
you think about is getting and 
using cocaine. Family friends, 
job, home, possessions, and 
health become unimportant. 

Because cocaine is expen- 
sive. you end up doing what ail 
addicts do. You steal, cheat, lie, 
deal, sell anything and every- 
thing, including yourself. All the 
w hile you risk imprisonment. 
Because, never forget, cocaine 
is illegal 

There's no way to tell who’ll 
become addicted. But one 
thing is certain. 

No one who is an addict, set 
out to become one, 

C’mon, just once 
can’t hurt you. 

Cocaine hits your heart be- 
fore it hits your head. Your pulse 
rale rockets and your blood 
pressure soars. Even if you're 
only 15, you become a prime 
candidate for a heart attack, a 
stroke, or an epileptic-type fit, 

In the brain, cocaine mainly 
affects a primitive part where the 
emotions are seated. Unfortu- 
nately. this part of the brain also 
controls your heart and lungs. 

A big hit or a cumulative 
overdose may interrupt the 
electrical signal to your heart 
and lungs. They simply slop. 



That's how basketball player 
Len Bias died. 

If you’re unlucky the first 
time you do coke, your body 
will lack a chemical that breaks 
down the drug. In which case, 
you'll be a first time O.D.lwo 
lines will kill you. 

Sex with coke is amazing. 

Cocaine's powers as a sexual 
stimulant have never been 
proved or disproved. However, 
the evidence seems to suggest 
that the drug’s reputation alone 
serves to heighten sexual feel- 
ings, (The same thing happens 
in .Africa, where natives swear by 
powdered rhinoceros hom as 
an aphrodisiac.) 

What is certain is that con- 
tinued use of cocaine leads 
to impotence and finally 
complete loss of interest in sex. 

It’ll make you feel great 

Cocaine makes you feel like 
a new man, the joke goes. The 
only trouble is, the first thing 
the new man wants is more 
cocaine. 

It’s true. After the high 
wears off, you may feel a little 
anxious, irritable, or depressed. 
You’ve got the coke blues. But 
fortunately they’re easy to fix, 
with a few' more lines or 
another hit on the pipe. 

Of course, sooner or later 
you have to stop. Then— for 
days at a time— you may feel 
lethargic depressed, even 
suicidal. 

Says Dr Arnold Washlon, 
one of the country's leading 
cocaine experts: “it's impossible 
for the non user to imagine the 
deep, vicious depression that a 
cocaine addict suffers from!’ 



C tHLT. DUB Nv+tlfuirn Wiffkl^wk hi* 



Partnership for a Drug-Free America 



DESK MAKING 



ccpt the steel bar supports that the 
file folders hang from . 

Rip and crosscut the drawer bot- 
toms from Vi-in. -thick plywood. Pre- 
sand all interior drawer surfaces 
before assembly. Then assemble the 
drawer boxes using glue and brads. 
Slide the bottoms into place, and 
check the assembly for square. Fas- 
ten the bottom to the drawer back 
with five %-in. No. 8 roundhead 
screws. Sand the outside of all drawer 
surfaces with 1 26-grit sandpaper. 

Rip and crosscut ^-in. -thick ply- 
wood for the drawer faces and edge 
band all the sides with Vw-in. -thick 
strips of maple, birch or poplar. 

Attach the drawer members, of the 
slides to the drawer boxes, driving 
the screws throu gh th e slotted adjus t- 
menl holes only (Photo 22). This 
allows adjustment of drawers for 
proper spacing. 

Clamp the faces to the drawers and 
attach the face to the box using 1-in. 
No. 8 roundhead screws (Photo 23). 

Mark carefully and bore pilots for 
the drawer pulls (No. DPl-3, polished 
brass finish, from Doug Mocket & 
Co., P.O. Box 3333, Manhattan 



Beach, CA 90286), Then mount the 
pulls after finishing. 

Crosscut the steel bars to length 
with a hacksaw and file the ends 
smooth to remove the burr left from 
cutting them. Then, attach the draw- 
er slides to the pedestal base (Photo 
24). Install the drawer? and adjust 
them for proper operation and uni- 
form spacing (Photo 25). 

Remove the drawer faces and num- 
ber each of them for reassembly . Band 
the faces with 226-grit sandpaper, 
dust them off and wipe them with a 
tack cloth. 




2# Attach the drawer slides to pedestal 
with screws provided. Front of illdes 
should be flush with front of the pedestal. 




23 Clamp the finished drawer front to the 
drawer box. Attach the drawer front to the 
drawer box With a pair of screws. 




locking clips. Adjust the drawers for uni- 
form spacing and smooth operation. 



SCATTER. 
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Finishing 

Finish the desktop and the drawer 
boxes with three coats of McClosky's 
Heirloom Varnish, Satin finish. Allow 
each coat to dry overnight and sand 
between coats with 220-grit sandpa- 
per, removing the dual between costs 
with a tack cloth. 

Using a brush, airless or com- 
pressed-air sprayer. prime the pedes- 
tals, modesty panel and drawer faces 
with Glidden Wood Undercover (see 
Mine, section of Materials List on 
page 85). No matter how you apply 




24 Primer and lop coat can t* brushed or 
sprayed, Wear respirator with cartridge 
rated for a naphtha-thinned finish. 



the primer, work in a well- ventilated 
area. If you are using a fan far ventila- 
tion, it should have sui explosion -proof 
motor, designed for venting solvent- 
based finishes. Also, wear a respira- 
tor with an organic vapor cartridge 
(Photo 26), 

Allow the primer to dry overnight P 
and sand it with 22ft- or 320-grit sand- 
paper* Dust thoroughly and wipe 
surfaces with a tack cloth (Photos 27 
and 28), 

For our top coat p we used Glidden 
Spred Lustre Semi-Gloss enamei t in a 
color called Drawbridge, This can be 




2T iand primer With 2ZO-grft sandpaper. 
Mote that glutting between naff round and 
pedestal disappears under primer. 



brushed or sprayed. To spray it, thin 
it at a ratio of 5-parts paint. 1 -part 
thinner using VM&P (Varnish Maker 
and Painter's} naphtha, a common sol- 
vent at paint stores. 

Apply two coats, allowing each coat 
to dry M hours. Lightly scuff sand be- 
tween coats to ensure a good bond and 
remove dust with a tack cloth. 

Reassemble the pedestals and mod- 
esty panel. Reattach drawer faces to 
the drauver boxes, and attach drawer 
pulls with I Ms-in, No, 8 roundhead ma- 
chine screws. Reinstall drawers, and 
the desk is complete, M 




21 To remove landing dust, wipe down 
surfaces with a tack cloth Immediately pri- 
or to applying nc *t coat of finish. 



BRAIN. 




The Rubbermaid* Work Space’ 
System is the brains behind 
any successful workshop 
organization. An assortment 
of hooks, holders and bins 
snap into the Work Space" 
strip, which easily mounts 
onto a wall or peghole panel. 
Makes everything easy to 
sort Easy to find. Why not 
give some thought to one? 



0 IWfi Huttf-m^l Iru i nyr'n Jln°l 'M.'rJXn ptlirt Jihfll 




Rubbe 



rmaii 



fkan’P y C hh whheircryifili'ig nude Hfcr Hubtrermald? 
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IN-DASH CD PLA YERS 

(Contiwft^d fni»; pwzgr GJj 




This VET Did It - and YOU] 

Can Do Itl 
Too! 



'■war Iniuri** ^ rt JJ® 
bpdly TianJic»PP*fl- b “J 

nnw I'rrt 3 hDitWJ*l 
™n training. tn# 

Ldfk is I c * n 

do It an^Ewdy c*n. - 
filer* lahfi»o«. Larnjd. K>rv 



Make Up to S26 00 an Hour — wtiih 



arnln^T 



Be a LOCKSMITH 



Train 

FAST 

41 Home! 



It ydu enjDy fining things, you 1 re a " natural 11 
to make hundred* o( EXTRA DOLLARS l 
year in rh« taKinatlng bu*iflfe£* of Lock- 
tmithing. Ripng crime has increased de- 
mand for service a thousandfold. Tel there 'a 
only ortfe Locksmith for ovary 17,000 people! 

COLLECT CASH PROFITS ALMOST AT ONCEJ 

Vqu'rB In business ieady to mako £l£l 1o $36 00 
an hour a lew days after you bogin Foley- 
Be I saw '5 shortcut training Easy illustraled log- 
sons complete- wiin ALL pracUce equipment 



enable you to yeyr share Of this always- 
profttabl# buM iifrS ■=• Hundreds we'vE I rained 
art 1 doing it So tan YOU, 

MAIL COUIHJN to discover hew LochsmFtli- 
mg pan keep the extra money co-ming in dyr- 
mg &pare time — Or in your own full-time 
business. Ideal for fetlrement— good fobs r too. 

FOJmW INSTITUTE 



llEmlUlltH . Dm. 
n-Uv.th.HlIi 



PLUS 

• ALL TOOLS TOURS TO KEEP 

• KEY MACHINE YOURS TO KEEP 

• EXPERT PERSONAL ASSISTANCE 

• BUSINESS-BUILDING HELP 



(n 



life 



H Hurt! ’A'llminaton. DeI "I rniha S5C 4 I 
PRira." 

*i Dav it. Si. iam\ tfio — i cif area 13 3 d Iasi 
Saturday” 

£d Sarle. P 1 1 titiui k h . P*,— L, Mjf bu&mELi gum* 
j! I dp I m Piicmm lo bifecrr rtui'ten " 




I THIS DO-ALL PRO ■ 

KEY MACHINE YOURS ■ 
TO KEEP! I 

I 
I 



MAIL THIS COUPON . ND SAlESMIW WILL CAlL 



HUP- KLIAW IDITFTUTI 
W*1 Ifwntftt M,. tffl- 1 me 
hnuitlt) Hi M1» 

Rush fHEE haok. la your Future.' 



Ml I'i Al 



C*n add 
Id IX)0 a week 1 

lo yaur 

come . . . and I 

doDJin't cnjsl ' 
VDU a Jiunny 



flame. 



Address. 



City, 



-Stale. 



_2lfl_ 



i 

i 

i 

i 






On hoi summer days Hie 
ini trior oT your parked car 
can become a ZOtKdeftrce 
BLAST FURNACE. 

You know I tic feeling: you part 
your car in die hot sun, and when 
you relum. irndping feCrtrai a hat 
parking I or, you open ihe car dtoor 
and are gi ee kd by 4 beat expkis ion. 

TTie solutkm: Turn lire hot sun to "" 
yror aefv&Plage with ihc nevolutionjiry A ulo Vcnl . Th ii SOLAR POWER ED V EHlCLE V ENTILATQR 
sJ ip* cosily ontn my m3 1 -up wmcinw . Its soUir panel converts sunlight into dearie it? lontn a small, yet 
powerful tm. The Ian VENTS OUT dale, hoi air, and DRAWS IS fresh, cooler mi Completely c*- 
dmnmlhc air m^uiif^cMdc e^e n iS minmcb! No wires, r u boUencK... just FREE POWER from ibe 
sun to ve^s 1 1 me your cai< irutk, RV or van. Fils windows from 17.5" to 24" wide. LLgbiweLghi, 
rrminicnanee Free, weaitierproof and impnct rcnisiam U« AuioVent io inereiiM: youx “creiiiure 
ccrnifnrtB-BEid in REDUCE STRAIN ON YOUR CAR 5 AIR CONDITION INO SYSTEM, PROTECT 
EXPENSIVE ELEC1RONIC EQUIPMENT FROM EXCESSIVE HEAT AND PRESERVE UPHOL- 
STERY AND DASHBOARD. One year waminiy- money backguAiuniee. WithAutoVent if s no swear 
Order by mail TODAY ju*t S2£W wiih cadi add 'I unii each. Artd $T.?0 shipping per under. 



M C/Visa & COD orders 

CALL TOLL FREE 

r~| 1-800-821-5157 



Ou tch Guard, Dept. PM 
P.O. Box 411687 
Kansas City, MO 64141 



HOT AS THE 
DEVIL! 



Tuner section 

In urldition to the CD section. APEL 
perfomiefl some key tests on the FM 
mtidc nf the tuner. Interestingly, an 
yxanii nation of the figures seems to 
suggest that CD performance came at 
the cost of the tuning section. In cap- 
ture ratio (a measurement of the tun- 
er's ability to reject a weaker signal), 
S/N ratio and THD, the Sparkomstic 
SRtiOi) fared best, and Lhe Sanyo 
EC D 4 000 made a strong showing at 
the expense of the Sony amt Alpine 
samples. 

Additional con.-dderatiuns can also 
affect any buying decision, of course. 
The Sparkotnatic SRfiOO is the only 
one of the four tested to include an 
amplifier. The amplifier is a separate 
unit connected via a 9-pin cable and it 
offers 13.7 watte per channel at 1- 
percent THD. 

Convenience features ai'e similarto 
that on home players. One of the must 
popular convenience features is 
SHUKFLE PLAY, Activating the 
SHUFFLE play button causes the unit 
to randomly select songs from the CD 
for playback in no particular order. In 
a CD changer, this same function will 
randomly select songs from all the 
discs available. It’s like having a juke- 
box in your car. 

Special f eatures 

Other features that are available on 
CD/tuners are not as common. Sony, 
for example, allows you to program 
the tuner to turn on at a specific fre- 
quency at a desired time. Alpine in- 
cludes an audio-mute mode for use 
with a cellular phone. The phone rings 
anti the audio system is muted auto- 
matically. 

In the fmal analysis, judgi ng sound 
quality can be a very subjective expe- 
rience. What sounds good to one per- 
son may not to another. Keep in mind 
also that when you are listening to a 
CD/tuner in a store, you are listening 
to it in an artificial environment, 
CD/tuners, and for t hat matter any 
other car audio component, are likely 
to mound very different in a car as 
compared to a demonstration room in 
a store. 

You may ask, as well, how do car 
CD players stack up against home CD 
players? In general, pretty well, al- 
though the specifications for home 
players arc just a bit better, F reqoen- 
cy response and the ability to correct 
for dropouts seem to be comparable, 
however. 

All in alt, it looks as if Iho comjiact 
disc player is making the transition 
from the home to the car pretty 
smoothly, m 
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BARGAIN HUNTER 




ROLEX 

President "Look-Alike* 



An Exart Plepllcp! id-long, Day, Dale, 
Hiddnn Clasp Simulanicj Diamn^a. 
Slatfro1.1fti.Af1 Ouartz MDvanwnl £«i» 
ly cnn^usBd wilh lh«t*al 1SK Gakf Rota* 
or maniB Only W995 [*dd S400 
po^l.fhncflgi'iitfltfr in CA r add $2 50 Lmj 
COD-O ft. Call w isnei 

ch«k ID TELAMAFl, Wl@ Wilthirt 6*«J , 
^ln He^tily Hills OABflEll 




PLASH D1PI 
COLOR CODES 
YOUR TOOLS! 



PO BOX 130 
ClftCLE PINES. MN5E014 



CABLE T V 
“BOXES” 

Conveners — Descr a m biers 
Remote Controls — Accessories 

* Guar^nlfi-c'd Bffil Pncp^ - 
* i Y»at WiMjnty -COD b * 

* immediit* Shipp^ * 

- FREE CATALOG * 

C*lt Qf Write 

TRANS- WORLD CABLE CO- 

i iQ*i 5-au ihwe m 1 1 7ift CfhJH . Steua 1 
Mumi Florida Jjlflb 
1 B-B1> *41 






Makes 
a great 
gift idea! 



* ErgGirornic de&ign ensures full support ol 

back and legs 

* Ideal prater lot novice or craftsman 

* Can he used sndoa-rs or outdoors 

* 10D% 5fii.5faction a&syred 

Kit includes: 

* Full 5i£e pattern - not jusl pJ&ns 

* Compieco Step-by-step instructions 

* Essential cusiom-nnude hardware 

Sand 119.9$ to: Bee-Car Ca^ Dapt PCS-1 
JBW Lafayette Rd. Indpls . IN 462 &4 



BMP V0UH OHM HELICOPTER!' 

fobr-tff jfiow Jftni fr * |£v.y - Uy jJ* ic / 


PC' Bo* K 
HKfe.fMhJ, HD 3iUll 


■ £4Y1|*I Iff-Bi unnii? m ii** lur r$i (Nh 
| Mbx > Mz.rmm 9 hdfc.|p*l A 

1 n incnffn kin ■ jium 


i J +i-Lifli*r PI ahi . . In in 

Ep3i< rnr^nli- Bpcf 111 H 

C-j.-Hplila Kil Into. . . f l 4.H 

SPEC! A U AH 3 i^BiiiOnly S]9.«i 
iiuf.-i. M« jj ■■ j r 


^ ivri H-dar lina i- Wi -Si] - 1 H» 




CABLE T.V, CONVERTERS 

WHY PAY A HIGH MONTHLY FEE? 



All jErrpSd Oak Hamlin, ZsTPEti. SCtEriiiliC 
Atlanta Magnavox and all specialized caUla 
t>r|ij;pmT j r.t available lor shipman I within 24 
htfurs For Iasi service MC ' VISA or Q.Q.U. 
talophone ordafs accepted (G&&) 643-3G3Q 
66 Day GuWIfilW (GuflnlUy DiSCOVnlSl 6 AM 
So 5 P.M C.S.T. CLOSED WEEKENDS, Send 
seit-addresa&d clamped enw^iopa rfiOc pd-st- 
oy&lifdr catalog 



hI 

mioLinesT 


P D BoiHWfl 


tucTRonics inc. 


Shiv J1S |PH| 
I^rtflatHriallli 111 HltQ 


No nimwd Opd«r^ ^-cwplBd 



START YOUR OWN SHOP 




Complete He-on Chimb, 
ctair^ written, wilh phatet 
and diagrams, 4 h-un-ks, ever 
300 iliusIrilipnR How la B&rn 
Nllle you iBlrr, Hbv 1g sb! 
bh yayr sftop *here id gil 
Ihf U.S. Pas.1yaitftM.0a lUSji. 
Write rar deisili 



Pib?r H^raley Public Jiftnns 



mmytrftlrtti Crrs, SF, Calgary, Canada T2C3M1 




Arlms Is Irqm 

3^0 lejvr 



fwvnium 
D'M I larqid 
Ailur Sited 

► Alia itfhlrilt 
In W * If 



CatiA -800-321 -2279 

MOH-FFtl. fl-S ET Shipr^ 

HI LTQH* JAMES INC. * 

923 NL Larmte Raad n WntirwEiewn. N J. 09057 
SIAM I DBA 




City Slate .Zip 

Sand to: WEED WIZARD, INC., P.Q. Box 275, Dahlonega Georgia 30533 



Exp Dalu. 



VWEED 

WIZARD 



PM78Q I 

i i 



izard. 



the amazing new solution to 

o rotary trimmer line problems 

• No more trouble with trimmer line 
— never buy line again I 

• Easy to install on your gas trimmer. 

• Cuts through tough weeds, 
briars and grass. 

• Keeps your rotary trimmer in 
business. 

• Guaranteed to save you time! 

TO ORDER CALL TODAY 

1-800-262-5122 

(Call for dealership inquiry) 

X - - 



ONLY 



$21®® 



« |i VISA ( | UL C I 

t |i Check ertdos^ fof S21.96 plus S3 00 posioge and hindiing 

Your Trimmer Make Model 4 

Name PhoneJ_ 
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POWER-FED 
TOOLS IN 1 


WlTFpH 


P/tiffc • A/ o/d • Sow • Sand 







Now yma can use (has ONE po wtt- feed shop to turn 
rough lumber inlo maiding Irim, flooring, lumL- 
Jure- Ah popular ppftems, Rlp-Pl«w-Mdl4* San 4 
...separately or in combination with a single motor. 
Lew Coal ...You can own this power loot for tardy 
550 DOWN1 



30 , FREE TRIAL ! 

UA x 



RUSH COUPON TODAY i 



Folt^Bpl^aw Co- 

630 i Equitable Rtf. 

Kinsu City, Mo. iflI30 
□ YtiS, ft*** w*i4 tm ho* y*m PI JJJVirt - 

MCJLDEiR -5 AW -SANDER tnd detail rfmui 30 -DwjT mi ofTtr 
Juxl Ub .1 I will JT-^i^r jfipyF ^UJHlrrly WrdHwnrfcjnj C'alHlnc 
DcpL <*fc 573 

U NO. I'na not mLrmr-d in l Eiiky r*cl.ikw PLaSTIR- 
MOLD lift- SAW- SAKDRH batjdM ^«L ,* y,^K™ 
“orkiDp CiuJog. QepL -NIPil 

Name 

Address 

City 



Slate 



.Zip 




FACTORY DIRECT CLOCKS 
AND FURNITURE 

Do- ft -Yourself 
Kits or Assembled 
and Finished 

* Granefrather Clocks. 

Maniei and Wail Clocks 

* Cabinets. Chosls. Tables, 
Chairs, Desk* indfflOrftl 

■ solid a/ 4 " Hack walnut 
Cherry, Or Oak 

* Heirloom Quality 

* Solid Brass Wesl German 
Movements and Dials 

* Money Back Guarantee 



H 

F(IB - 

WW CATALOG 

EMPEROR 

( i.ot k nnil'w^ 

Wtjrkfs Larpwi Mflnuladww d Gr.indKaruur dock Kris 
LiMjpi usoS Eimp^or Indust-al Park 
Fairfope. Alabama 36532 * Phon* i ?0S-92e-23ifi 

I *' •Myc-fc'uil M 

□ Off M- YPUi^l K.hs □ f ri.ilii*rj Ottfe 11 Frf.rir#3 



Name 
SHrool _ 
cny 

Stale 



Zip_ 



m 



Spare-Key Locking Gas Cap 

You'll never be locked out of your cor again. 










ONLY ■ 

BUY 2 CAPS! SAVE 52-00! 



Great Gift Meat 

i No waiting for your auto 
club to rescue you. 

I tf your auto is stolen, 
tank cannot be refueled. 

i Fits virtually any car, 
truck or van. ..Domestic 
or Foreign. 



Warning: The Spars -Kby Lacking G>i Cip il ttiatl 
pnraf and cannot bt opanad with Inals If lha 
twit n Ini. CALL A LOCKSMITH FBI EiTPT, 



GUARANTEED FOR ONE FULL YEAH I! 

If noi fully ssitsf isd return within 30 days for lu II 
relund (less shipping and handling) Allow -t 8 
weeh* tgr delivery 



Eisy lb chingi lti« 

combination. 



Made «l Jieavy duty, high 
town* chttifie potion mhl 







■rerr:*. 


1 vAa 




; o ' 



Cyvhnj.w Lk« pih« Lf FHUD^ >J & Fil U^r- H i m L Hr #EW«C 
Ln-w AuwjHnjpTf PnpAioa Inc 



ORDER NOW!! 1-800-552-5327 

One far $1 9 95*53 SO s.-Ti * Two for $3?. 904-55.00 s.'h 
(TX & OK Res. add 8% sales tax) or send 
check or money order + Make, Model and 
Year ul youraifto(s) to: 



i/FF\ 




Dejtt. PM 7/90 

P.0 Bok 2770* Dallas. TX 75 22 1 -277 D 




GO KARTS, 

EMtlKiS-KrTS-lAflTS 



■IMCIA* MIMffiH 

AUTB 




n P«| CATALOG 

U.M HEFUNDA&Ll j 

Lv^eal Sn-HidCK^i T 

If Of KWT WORLD Dcui M 
Jiff i4Si Wtrrlw Pj-.-^-iii-.OPM 441)77 



«cii 



CABixmo 




Jem.ild, INn«r. SrirtEitk Atlanta, Oak, ZfitTlh, Hamlin 
tnd iMfier fonout otnuLM.fi ii rtf* 

Best Raait/Whalraak Prices 
30 days morvey bee k guarani** 

FREE L6 prtgr Ci(A]ft£ 

Call Toi Fr*#: 1 -800“445-9285 

Ll^.Ciible T,V Inc. Lfe pi. Kit'd 
4100 N.Powertine Rd... Suite F-4 
Pompano Beach, FL a3D73 



GET THE POWER 

Slop elw tM rwcl efoLpt IS hrt up 

Ytwr dot's ccifYifMXir CDrtrD*td cr^rc Yh con (fc it! Ontor 
elM TItWO with 4 bU»l-^ ^(tKii' 'rfftOJI 

fricu#* to cwry, Puaiifwl enoutfi tn durriose c*cry ^menoiri 
cm on t+w road 



or send 
theek 
tJO: 



1 -& 00437-0106 

■>rpT' | hr «■ 

HFT600 NOW| 

1349.95 

ceostol 

test *qu{pM#rtt p Inc. 

13441 KL i7tii Avt . 

NortlMnlr FTr 33111 

Send 13-GO for our complete intake 



ORGANIZE YOUR 




«■ Qm PtKt 
Conttruollen 



6 Utility Boxes 

$7.93 



* DunU 

* « Dirfflisnl CtfUjrmFOf 
Euy IdenlffltiisPn 

■ Irrtof^Kklnq Lid 



PI>D. 

C heck or Mon«y Order 

Paragon Fissile 
EniarpriHt 



RtL Bvx 222 
* ri-i r n rdHp P 4 tMmvn p NJ OS 067 

w*«S liiAAd Cv*>n<rtU USA 
PI**M 0<» *4 wwta. wwi 




3-15-4 HP 

Engines 

MJ- OW WG 1 Ee't'r- 

p-fl rf** trmto 

QtfltH K 

Her? i Hurt I'flr: Inc 
p D Bar 4WS j5* 

I uitmmy^ Base 











• World's friendliest shoe 
•Featherweight construction 

• Glove-soft luxury styling 

• Classic good looks 

• Soft flexible uppers 

• Double top-stitching 

• Extra foam-cushioned 

• Ideal for business, dress 
or casual wear 

• Water-resistant 

• Scuff resistant 

• Stay-cool lining 

• Solid rubber sole 
• Anti-skid tread 



$10 Give-Away Offer 

How can we give them a way for 
only $ 1 0 —are they stolen? No, 
they are NOT stolen. They’re the 
same fabulous featherweights we 
nationally advertise in leading 
media all over America. And we 
really will give you a pair for only 
$10 (guaranteed!)//* you are 
among the first 10,000 who re- 
spond to this publicity ad. 

Goodbye to Tired Feet 

Feather-Steps are near-weightless 
to fight fatigue, slipper-soft to 
eliminate friction. Spring Aire™ 
cushioned linings keep you cool 
and comfy even in summer. 
Non-skid soles help you walk 
safely on wet or icysuriaces — even 
the deck of a boat. Classic good 
looks make this the perfect all- 
around shoe for work and play — 
so featherligkt you may forget 
you 're wearing shoes at all! 

®1WH> flBW Lid iZMBnumdiDnvn Nr riSW 



SORRY — Limit 5 pairs per address at this giveaway 
price but if you respond early enough (before Sept 25) 
you can order up to 7 pairs. Our $10 giveaway offer 
will not be made in any store at any price. No dealers 
or wholesalers, please. We reserve the right to extend 
above time and quantity guarantees. Hurry! 



sio giveaway coupon 



Women’s 
Feather- steps 
Also 

Available! 



Feather Step 
Contort Shots 


Item N 


Sire 


Prfct 


Quantity 
of Pairs 


Total 


Eptury 

Hint 

SllEI 
7 17 


BlSrCh 


8S37S 




SlO 




s 


Brown 


Mi26 




SID 




s 


Gray 


mn 




110 




I 


a 

Sliii 

VIC 


White 


HS379 




SID 




s 


Taupe 


r md 




SJD 




( 


Hack 


RS3B1 




110 




s 


FULL 

ONE YEAR 
lIQHEr BACK 
GUARANTEE 
No Vjim 


Subtotal 


s 


ill NT £ CA 4dd Sitfi tan 


s 


Shipping (IJfpr sach pjirl 


i 


Total 


i 



Amounl Enclosed £ . 






or 
(Enter 



Obit cluck print* to SBU ltd > 
Charge to: □ VISA □ MASTERCARD 
all 13 or 16 card numbers below) 



Card#. 



Card Eipire Date 



Nr./Ms. 
Mrs. /Miss 

Address _ 

City 



Stale 



Mail RBM Ltd., Feather-Step Shoes, 

to: Dept. 1 14- 130. Son 3700. Hicfcville. NY 11802 

■ « Allow up to 6 8 weeks lor shipment m m ■ 





SEE THE ACTUAL 
DIFFERENCE!!! 



Change Tiny Small Print 

Into 

Large Sharp Print 

Miracle 
Magnifying 

Glasses 

Donl strain your eyes To read fins print, 
road maps, thread needles, elc. These 
fantastic low priced magnifying specs may 
be alE you need* Everything increases in 
size from 2Vi times to 4 times depending 
on (he aren^th you need Ybu get a stylish 
look at an incredible low, lew price. 

Rich Gold Tone XL Sturdy Metal Frames 
with high impact resistant optica! lenses 
fils both men and women. ' Hulft lfl * . me law 

These truly atiraciive glasses are yours for as low as $993 Order by magnification strong! h 
3D DAY MONEY BACK GUARANTEE 



ORIGINAL SELECT 
SIZE STRENGTH 



MAGNIFIED 

RESUI.TS 



From This 



From This 



From This 



From Tms 



2VaX „ To This! 

ax ...... To This! 

To This! 

ToThis! 



3VfcX 



4X 



Send lb Hush lnc. r Optical DHv. Dept. ^MG375KA, 75 Albertson Ave,, 

QUANTITY 



Albertson , N Y- 11507 



2VtX Magnification Strength Only 5938 Plus 51.00 Postage Handling 8 Insurance. 

ax Magnification Strength Only SiOSE Plus Si 00 Postage. Handling 5 insurance. 

3!*X Magrilcabon Strengih Qniy $11 99 Plus St 00 Postage, Handling & insurance. 

4X Magnification Strength Only $i298Plus $1 OO Postage, Handling 8 Insurance 

A corwenieni s Ji long eJip-on pocket case is available tor an axira Si 00 

Special Bonus! Order 2 or more pairs of glasses and deduct 5100 from each pair. 



Name 



Address 

friy.. __ . Siaia He 




PROFESSIONAL QUALITY 
WEATHER STATION 
NOW AFFORDABLE 
ENOUGH FOR HOME USE! 

rk- nE",v vvt«jihwl%n weathef U.inrm use* MJinMEr 
ik'-.H *■ firvf MUj lull n^nitnunLLuapu- 

hiliBV.ii .in iix rpdibK Urn price. TK- w^.nlii.-rPm 
int ludL^ ,i wcwithiT i urrvuh'r. <itth rfr p te* swhi wind 
dmfOliwi vane wind r*pe«t ieth-ch 1 - femwi 

.Llurc p^^.mrftjmLn^. hjidsvjft- jnd 411' uf L.itvi-all 

br« 3 yil^l 

^VIND^LQ *WiMHH.JST 

* T LM^tKAl Um |P li<P J * WSN 0 CHILL 

•WIND Dttf-CTION -T1MF 

■ n.Mi-'f^U'fi.E hi/lo biiiJ -auto son* 

^RAINFALL lOPTOVAL i a *1 YLAR VuAKKAMtY 

■ 1 4-DAY MONEY-SACK GUARANTEE 

DIGITAR WEATHERPRO 

WEATHER STATION: ONLY SI 79 ' 
ORDER TODAY: 1 - 800 - 678 - 3669 , PM 

M-l TAM- SOU PM Fiiifii linn- 



Ml!* 

Slupuiril' CA 

r.n i -i T. - i^um* m 



■AuIutijIil 
MbJ 15-TJ0*ur 



JIM 

t A iiwifnih H.i.1 ■hiLi”. r.ii 

>P 5 A 



DIGITAR 

L-lfaS DIABLO AVE. HAYWARD. CA *4545 



98 




all fabric 

r-CCUNcNG 



make; 



ALL FABFBC 
SOFA BEDS 

Manutoatifw^ 
Suggested Retail 

* 449.95 



U.£. made t?f Nrittrtotfp Kflirtm 
£nI Maraii^ciuirng Canaan p! 
Wwll V ti jeoeda iflll D C T K 

r«dunL- eodeel 
FULL FLEX subfxdbK.* 4 r^n 

tfwvftcjuwy CAPTAIN'S imcMnm *1th 

Suwevfffi HeiaJ j^i a much ol a i mH Optional 
* OftQ QE shirts & 3J^Krtion Anr-r^sLa are 
3 toy.yo indue*! FRfE I' no ani»BS39ti 
■"Ml! -llti-Llj-.j I FflEE baai hlkiHs - a 125 -,aLje! 

* J J H ALL FABRIC malch+r-: Bor* 

V 4 m J^_ teed a Jl One Ft£UH pikrd 

^ I I IMhuUS -«Uv S1KJ 

1 S Firs ALL Vans 4 mcMl Trwsi! 

■ "- r! - ■ ,,,nBP CMAjflS 4 SfliM onj UF^jtfj- 

;4. .'IrjV, " «U for EKE fi*nc SMiptaf 
f-eOO^45’T03O or T-2T3-293-S550 

Cridlt tlifl rn*inb*r* cpn grrNi ^ phan*s 



- ■ - 'tB © 



BRADD & HALL ASSOCIATES 



S 30 $€ PAUL DRIVE, ELKHART. IN * 65 M 



Wrirehpusp Lie] LHcJa f ora 



TELEPHONE LISTENING DEVICE 







MOSQUITOS 

A PROBLEM? 

eci stuns 
Environmcnlally safe 
■ No chemicals 
* New ttpplicalior 

RUSH 19.95 to 
Mosquite W r for plans 
to safer fun ouldchor activities. 






Box 894 , Superior, W[ 54880 



FREE CATALOG! 
1 - 800 - 648-7938 

JERROLO HAMLIN OAK ETC 

CABLE TV 
EQUIPMENT 

■ Sfittrja/ Deatev Prices* 

* CtNnpflffl out flOTdJi Pneusr 

* Guaranteed Prices a w&riranri&s 1 
« Orders Stopped /mm^iroiy' 

REPUBLIC CABLE PRODUCTS. INC 

4QB0 ParadiSB Rd tiS, Dcpl 400. 

Las Vsgas. NVe§!09 
Far all artier lotarmaEi&n 1 70?) 



BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 



max^ATV 




'21 ■- I'rJ'i emi tmd tiLtr PUm uv. 



Amphibious 
Sand 4 
passenger 
models 



Call Toll Free 1-800-255-2511 



iFniri Jinyuihi’rc In PtlC LI.5. uf Canada) 



Recreative Industries, Inc. 

60 Depot Street, BuffaJo, NY 14206 







EXCITING NEW LAB TESTS CONFIRM SUCK 50'S BENEFITS! 





GOUBLE GUARANTEE! 

Guar anteed loaves! pnce and guar- 
anteed sahsFaClibn H -31 the tmte al 
purchase you hevp seen Slick 60 
advertised m a currem magazine at a 
lower price-, we will beat lhal pnce by 
$2.00 a quad and you will still pel your 
If oe DURALT FC If you are not 
satisfied wilh our Slick M, wiihm 4 
mgnihs, s&nd u$ a note and procd of 
purchase tor a lull refund of purchase 
price Tins makes Irying Slack 5 0 FllSK 
FREE lo you Wo have been in 
business Far 10 years and intend to 
keup our customers happy 



Save Gas, 



TUV, a prestigious Gorman testing 
laboratory, lasted Slick 60 and tauriu supernal 
increases in bom gas m iioago and horsepower. 
Thu Space Shuille Columbia uses the 
channel "Pbly" in Us gaans and bearings 
because ii e 5 the only chemical lubricant which 
can witnsiand the heal and cofrosiva element 
of space 

The C ran hr Id Institute, known worldwide 

tor Us work in Inbology (the study oi fndion) , con- 
cluded id Five-year siuuy on Sick 50 in 1989. 
Results shewed $iiek 50 does indeed coal 
metal Surfaces, dramalically reducing Irittion 
tnd extending the life ol me tel . 

Perhaps the most dramallc of all l« I he tOr- 
lure lest seen by thousands of viewed on 
NEC TV station KPRC A Lincoln Town Car was 
iroatedwilh Slick 50 During M 10 broadcast I ha 
oil was droned and the car was driven wilhoul 
the oil plug tor aboul 30 minutes The water 
temporal tire never rase and me engine sus- 
tained no apparent damage. 

It 1 * iny to Treat Your Engine 

Change oil and Pi her and su Patriot# one quad 
ch Slick 50 lor the last quart oi oN. {Add two 
quarto lor engines with ori capacities ol seven 
quarts or more.) Sli ck 50 is excellent Tor lurbo- 
charged engines, aluminum block engines anu 
rotary engines. 

Stick 50 will work with all petroleum based oils 
and synthetics compaiibFe with petroleum based 
cuts. 

What ora Ilia Benaflti of Slick 507 

By reducing friclian, Slick 50 does all qI the 
(Ol lowing; 

t Increase gee mileage 

2. Increase horsepower (Small economy cars 
and large RV's really need this) 

3 Reduce* operating temperatures, thus 
increasing the lubrication and Ills of the oil 
and engine 

4. Minimire or ehmrnste cosily overhauls by 
drastically reducing engine wear 

5 Easier starting (importer! in arid w#airi#f} 

6 Sine# lubricating load is being removed from 
gas, and unleaded gas is poor in lubricating 
qualities, this extra lubrication of Slick £0 on 
valve systems and guides m a reel bonus. 

7 Slick 5D eliminates ihe "lubrication starva- 
tion" that all cars experience when you first 



The following Introduces one of the mast 
fully tested and credent Jated gas saving, fric- 
tion reducing engine treatments ever to reach 
the market! 



The Federal Aviation Administration has 

fully accepted a simitar product— Slick 50 
Aircraft Treal merit (RA P. *33.49) 



Tee., I want lo improve my car's potior mance 
and save my engine— rush me risk free: 

L One Slick 50 wilh FREE Du jail al $39.95 
+ $4 .00 shipping and handling. 

Caiii TOwlsnl* add 73fe^i Si<« Tb.k 

. G ive rm tree sti ippmg anp nandii ng tor my 
order ol 2 or more al S39 95 each. 

I . Chech Q Visa/MasterCflfd 



Card fr 



Exp Dace 
Name 






Addriss 




flrwt H K^ilp tei UP^ miHrr>i 


City 


Stitv tM> _ 



===PEC 

ffoyeswane rgy Corporation 

255 South SonlAve,, #S2. Dwt PMT90 
San Marcos, CA 92069 

CALL NOW TUil FREE 1-*BQ-S25*B€24 
\H CALIFORNIA. TOLL FREE 1*600*233-9559 

iWO Piagrass™* fnaifly Cwp. 



The Secret !■ POLY 

"Poly " is shod tor poFyiBtralluoraerhylanB 
)TFE>. It is the slipperiest substance known to 
man The 1989 Book c / H farid 

Record! tpg. 184 ) says. "Tde low ua f c o &tft ct vm 
al static end dynamic firto&Ofi of any &oMi$ £102, 
m m$ case 
to wet ico on Joe. 

A on# quart beat morn oE Slick 60 will bond 
slippery "paly" to your tnglno lor a mmimum 
ol Sd.OW mites, Unlike some temporary pro- 
ducts on the market. Slick 50 does ntH need to 
be added every time you change your oil By 
reducing engine Inchon, Slick 50 increases gas 
mileage and horaepowEH and n reduces wear, 
defraying costly overhauls. 



Slick 50 'k Credential* an 
lmpr**«lv* 

"Slick 50 don reduce engine heat and 
ordinary weer, and our informal tests Indi- 
cated that it wltl improve gai mileage by 
about two or three miles per gallon . . . Slick 
50 dote exactly whei Retroion claims it 
doe*. 1 ' Cmumw Digest (Ms* f Apr 1 902, p 35) 

In 1909, 1h* premiere engine end lubricant 
letting lab in the U S- tested Slick 50, This 
EPA recognized Fab conducted a strictly con- 
Enrilad experiment using industry standard 
ASTM procedures. Results showed Slick 50 L 
compared lo a standard reference ol, reduces 
engine wear by more thin 50%. Be cautious 
ol l hose Poly l refitments lhal l annul back up 
[hen claims wilti such solid eviflerrce 

In a luel usage tesl conducted by this same 
pT&sligioufi. lab, reruns showed thai Slick 53 
Compared To a standard reterence oil at ISO 1 *) 
reduced luel consumption m she test engine by 
74)9% at an oil temperature of 225* and 7j&5% 
ai 275“ Once warmed up, most cars operate 
wrihin Ihe range of 225* to 275* 

Especially interesting is the fact that fuel 
usage with |u:-l the reference oil increased <see 
graph ! m ihe «l got hotter then 225*Thts is due 
to the wen known fact ihm oil goto thinner al 
higher temperftlures. causing increased Friction 
(and wear) in your engine Hpwever with Slick 
50. lue! usage ad ually decreased, showing 
that SJIck 50 produces Its greatest friction 
reducing benefits al higher temperatures, 
which Is exactly when your engine needs It 
the moil. 

As wuh any lab tesl. these results may n m 
iransiale exactly Ihe same percentagewise tor 
every engine under ovary type pt driving con<M- 
Iron m the "real warfd." However, the conclusion 
ior itiese tesi cases is dearly mat 5J«;k 50 does 
reduce engine wear and does mcrease gas 
mileage. 



Hit 

Is-* ” 

eH 

a I - fi 
||-« 
#£ 



Free DURALT FC sent wilh each order. Free 
shipping wilh orders of 2 or more- 

OEALEH5HIP$ AVAILABLE, 

For purchase or further free ffrfbnnsttor call 
lull -free T 800 525 8624, exL 7 (iti California 
1 -800-733-9559) or send to= Prd|r#siit« 
Energy Corperation, 255 South Bent Avenue, 
m, Ocpf. PM790 r San Uirtftl, ClIHunila 
92060 . 



l5Q fl 225* 275* 

Oil gallary lemp^ratgfi, *F 



s ten them, before Ihe o«l has a chance lo cir- 
culate. Up to 90% ol engine wear can be 
caused by mis starvation. You receive all 
lh&£# benefits far lets than tire cost of two 
tanka ol gas |$00.05)* 



Will Slick 50 Harm my Engine or 
Affect my Warranty? 

Mot Thg base cul lor Slick SO meats, or 
exceeds, every menu Fad urer's engine warranty 
requirements and carries an API service 
classification SG-CO 

Mon Slick SO products are availabl*. A 
FREE cstetog sent on rsquest. 



Control Water Weeds 

A moling nruj Vndentaiei Hdrvti r.Aj Tool! 

<* WATER- WEEDEH “ 



YES YOU CAN! 



_ m* It fli-N to 130.00 an hour! 



— arqit lull Elma or pirl time, rig HI il ham*. 

— □pnrile i CASH h mine i* whtrv W( of mrf 
(foil if 11 CASH PROFIT- 



Well sc fid you 3 FREE Lifetime Security 
Fit l Kit — yours to keep with no ohli^Hon 
— thai give* you the Utruuls on Nrin^ y<Hir 
awn huss with j Foley Btlsiw Full-^n'kc 





* 1 HM 



*Mi«n 


C*l 

1 | 


Elm 


l\w 




Afll C«dl P*Mrl 









Saw and TLkjI .Sharpening Shop. 

YES YOU CAjN have indepcniJence and 
make ^chkI money. Hut you have icn WRITE 
hfOW tu get your FREE 'lifetime 
Security Fata Kit 
Mail the 

below. 

FREE 

Off TIME 
SECUniTY 

fact nr 



IttST 



iitij 



□ YEl.liWm lOtiK^nw!R^ru$hriiy 

FHEE LiMirne Fad Kn 




u: \i(\ vnt 

ClEAKING/MAINTENANCE/REPAIR 



THE MONEY MAKING OPPORTUNITY 

DFTHfllHl 

IF you dre able Id wo rk win com man smell hand 
tools. . 

IF you possess mKh^mcslitiility, sn-d havp a 
VC ft on which 1 o iH-adiCH ani? learn !hen m can 
Leach FOtf vCP;ma«nienanB and repair! 

FACT: up (o 9 fl*. 01 ALL VCft malfunctions are due to 
Simple MECHANICAL or ELECTRO MECHANICAL 
brwhdawnrs r 

FACT: Over 77 milEtgn VCft? m uSfl today Itftinnwifltf 
Average Ytft needs service or repair every 12 Ed i 
monins! 

V;e|a s 4 D 0 PAGE TRAINING MANUAL I'nver 500 phd- 
tos and iiiusvar-onsi and AWARD-WINNING VIDEO 
THAWING TAPI reveals the SECRETS 0 PV€FI nuinte* 
nance and repair— real world nicirmal.cn tmt in 
NOT available eisewhe-re 1 

Also includes all me mla you II iwe-tf reflaidmfl Ihe 
BUSIN £$$ SlOE of running j successiul service 
operation? 

FREE INFORMATION 

Call toil- fh ii 1 ■ soo- 537 Q5B9 

Dp write to: Viejo PuUiicat ons 
3540 WilsfoircBL.STE 310 
LosAnoeies. CAWbiooeptiftfti 



EARN UP TO $1000 A WEEK, WORKING 
PART TIME FROM YOUR OWN HOME ! 



SubtcrttM b. h . 



MIITT4RY fi 


m 


I VEHICLES 







ADS ARTICLES 1 NBWS 



MILITARY JEEPS, TRUCKS, TANKS $ MOAEf 
Ovw s,qqq p«'ff j^DK.n'fwn ivgtr drcuMflorr men 
•Pf tUfmr Jfcr uMftwry # 7 * 

rJiuevutfi JUTtf jfljlfl (rowing APftny mm 

a dVet/fi s a mfl'fl ts fftart any otfw iTwgazBW £*- 
cAliSa* caompTBAwiww fJ*flng ai incoming 
nates antfmucfomortt 




SUBSCRIBE NOWf 

One Vh*r(d Itauai^i? 
TWe (12 l«bui *|$?0 
Rwegn rCiAide *!& rthp- JJO 
US Dalle™ p*r*bl* by US BwA 



PG. Box 1741-44. UhKpi. HJ 576*3 




rJEHHOLP ^ TOC OH «■ HAMLIN 

■ SCiE MTIFIC ATLANTA ■ ZENI TH 
Ckk UU& QNLV W 
4 mon*l ■ininry I W# *hJp CO C I 
L #w*i r * i*i i hevtf# price* I 

FFIEE CATALOG: 

GJpEii! Cifcve Nitwark 
10 X 2 Wing StSull* 109 
S.F.. CA Ml 2 ? 



ORDER TODAY! 8C0-327-B544 



Make and Sell Your 




Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secreis frgm the world' $ > 

largest mold marvLilactureF. (; 



Own Ornamental 
Concrete Hems! 



CONCRETE MACHINERY CO., INC. 



I P.P Box A99 , Hickory. NC 26S03 ] 



All OAK 







Completely Aiievnblfd 
rwmfr lo so w yow 

m.f* 

(Prill U.95 Shipping and 
Handing. Finished CMt or 
Aert rWilmit add 110.00.! 

MO A COMPANY 

1 1 B63 HOOper RMd 

WALL UNIT Baton Rouge, LA 7061 S 



INSURE PROMPT EMERGENCY 
SERVICE 



« 3" Bold fin moors 4 inters ihat relied Hgw 
during day or night. Groal for mailboxciE, 

signs, tesla A Sirprall 




Russell’s Rellectives 
P.O.BOX 2231 
Ormond Bch , FL3217S 




CH cr wrtlr Hriay fer fBH In^mtfUDfi 0M..usp 

TOLL F?EZ 1 -BW- 55 Z- 1 EI 7 



Watered* PfOtitKlj ? 6rp. 
m Baa S7fi . Lina MtrtopiE, Now York 1DH1 




□ 



PACIFIC CABLE CO IHC 

-L?l r _■ l^-.PDriHi.ll (Mp4 MM 
nskMUi C* Mi J hi 






burglar alarms 

A i ■ u ■ Lt . e U 1 1 ' Prices Parlabl? Gun Jiili’cin 

m&inn Rn nniiutas 1 o^ Hamt 
Buh.inr,',. Morfi Room Ciu Lk 

OcjHtrs & Wholesaler^ fenyituct 

For r r 1 orp inlQ VWit# To 

Lcyan Djstfibuiofs 

PO Bok 51761 pnn AZabLlld -5179 




TVh TTbfntpwi Voarf ^ 

reriH>va lead* vralfnNn ilmnJmrd itcrvo 
^racoidl* & CD'a-l tinlimkad GuiipK of 

PrafEAiwrully . ycE ehuvkIi Hilh la ban 

■tanu. Miiubduid and &old OcIuU&b^ byLTB 
FreiBnidnnlrDnnPHainiCibLTSl 
mi LT P*rHav*y. UM, Gft 3663* 
HW.mt^ihriHMiivfiwbUwf 







OWN AMBFTTAL HON 
WAGON 

COMPLETE PLANS AND 
[LLUSTBATIONS 

la: 

B06 CaLhoua SL 

lohnilaiL SC 



Greal fur 
Magazines 




M i! [j ii Limit lu Yimr B : n 



Liquor Pour-Spoute , 



Rt I no your Mtlet lor ictuntt pour 
With an Onnqi k Grtae H ion 9iw1 
Sat n 4/only ■BJfl 

Plu* S2.0G shipping * fundling 
lo PIP Entgrprls**, Mfl Buih SL 
Cefrtral PoirtC. OR 



















CABLE TV 
DESCRAMBLERS 

SCIENTIFIC ZEWTK.. ttlSLOO 

ATLANTA.. *'«"W OAK - tSt.tt 

JEBBOlP™. «1 I»J» HA HUN... JtOl.tt 

Call for 
your free 
catalog 
today! 

MSSSSffi"* (402) 554-0417 
Oder* can led 1 -80fM524- 1150 

U.D. ELECTRONICS 
IIS HEW YORK MALL $YIL #133147$ 

OMAHA, HE G&114 




[ M.C. 
USA 

C.O-P. 





Men, don't gw Fight Back!! t 

BsauhuwIeiLL 

j W<u j '■!■ ui™. Lbmtert 

i J wkehjij -a jI Hnn-crj ini Mfc 

■'‘wp SuiNcrtic Rjourbq HKPit^r pr«Mfi™- 

1\C3? < V ***■“■. It* intn, tacfw#b ; k4% MK 

l| i ph.-Hji rjifc; 1 OiFi | Iwni Untanbt^t 

Affn'j #fif kts At rflc, 

L// If W C T I ?L5*j LjoH. Fovh Lib. WN ?>[!’?, 




ParaPlane 
Dealerships 

$14,909 

Info Video 125.00 

I- HM^HV^lKirrtfinR. 

1 -800-888-6088 EXT. HO 



8 BALL 

HICK QUALITY 



It 



Po*F ©flU Shifl Knobs 
Availibl a in Coe Or 
*1-15 Send S29.&5 
+ S2-00 S AH To: 
Machlnt Patlorsen 
315 Main St. 
Calument, Ouebee 



JWim 
819-242 -9995 



BASEMENT TOI 

FLUSHES UP i. 

Ns digging Up Flngrt 
lASlaO TiurSIll - AftywJUri 
Writa MiPNrun. Hie., dipt. 16 
9« 15133, Tim pi. Flarldi 33654 



5ILET 



; Northern 

Ww Ihe kTis FfijncVr^hn £r.op 
O-HDiEtt TOLL FREE 

1 - 800 - 533-5545 

"Snip Krsrc^i Gcmd 1 hiy 7-31 >90 K t Y #$099 0 









Fimoos 
Qr&ndGll £ngin«* 

¥h0u»ndi in $*&&■ 

3 ■ 23 HP. hariiomal and 
Mvrlical &*ialt. 

HarUontaJ Cbi Eng(n« 
#fiOSl 5 HP 1134.99 
PttHl B HP 11»» 

VfrttU Gfti E-rg-ln* 
IW0 10 HP JJ3* .« 



1500 PSl 
ProasuF# Waanori 

5 HP Kawasaki angina hai 
lew-oil BtlUtDlf 3 CjPh 
T ripkH pKxngtr pymp. 

30' htfc* wilh gun. 
tomitlTHI 

s. 1 . $4B9.&9 



Iffi-HP Utility Pump 



up to 
1200 GPH I 

Dr& "5 ba^flrnems.tcais. 
hoc lubs swimming pool 
tn^frrt ii'id othef areas 
tofliolJft' hpmflOBOQ 

S*I«S39.99 



gmifi 



140-Amp Portable 

Arc warder 

Adjifefl* frtwn 40 Id 1« 
Amps itSVgHs FftEE 
access liny m 

Hem# 156S10 

Sal. $1 1 4,99 



Swing-Back 
Trailer Jack 

750’H? wpa^aly. 
Li Me Iq 25 1 - 
Chr&T-fl plated. 
ft a wheil. 

mama 12730 

sals $31.99 



5" Traorii 

Water Pump 

3.1 -HP, a cyde KbwssaKj 
anpw. Pumps M.096 
GPH £B ludM brt. mi JC. 
lotal haad 76'. hemt 10912 

sti» $209.99 



Famous ©rind 
Motion-Sensing 
Automatic 
Security Light 

Welcome-s your Family 
irtd friflinpii ajtofriaiie&ily 
in*y 9 ps^-QkCl' 

Bi-lghT light ¥t#rSw 
i ntrudar i jod IrlghttnB 
}hmm Mty. Motion 
Sen«jT iighfl C^ftIfdI 
unui moving petvfie 

and otfirti a«L 

s¥rtth»s on. Aang* up 

hi W AQjw«*bie 
MfwRiYTtyafld ■brfUna 
Imp I mirHJiBta 20 
rviuilea Racnndl 
lluni 1 &24D 



WQ 



Weed Wizard 1 
HovoluNonary 
Replacement 
for Gran Trimmer 
Cutting JJnel 
Ho Tore MasEiES wit*i 
moi^ iamerl line on your 
gftS-pgiMVrrt 'nrnmfrr 1 
Wood W £Zard cuts 
through raughes; weeds, 

bri^rf . gm.-LE and raugh 
MgsuiKMi inejud# ywhuc 
fiirammr nmnm mnd 

ntirniprw*#n 

ondirfrH. 

$19.99 



Sale $15.99 E^ppirg coMncMdwJ 



Send lor your FREE 136-Page 

DISCOUNT CATALOG ! 



Npm#_ 



Addrsss . 



$ca(& 

IUy( SfBH SLN& TO NORTHERN' 

P Q Bon 1249. BumEuilla. MN SH37 l»!$ 



SAVE TO 50% 





NO EXPEASNCE NECES8ARTI 

Tdu den t needi k be a 'torn mechanic o' have vry prrcM 
HweriEnce. Vdu can master tins pogfitBbl? trade nflhl * t»me 
in ynir sparetune. Lessons are fully iHustrabBd.. sc clear yon 
Hn'l flo wion^. and w4h our famous learc by dong' mettotf 
vou per practical 'hands-on' eioenenct 'rtte also stow you 
how la gel tosne&s, what is charge wheie la gn supplies 
wtoiesa.fi a:i ihE inside tricks ci the irade you need lo 
asiLKe success right from the slari 

Send For FREE f Ktft-Do 8 TODAYS 

NO Obligation - NO Stltlman Call*! 

yifjN risk fwihrnu tn arrttpiirm dm offer it* ±ee hok v 

(.'n-uh-ytut yari tram thv skiMx ynif ttnril Thj irtt' rt'a.i-f 
I'iptfF mrfrWi' if? rj htuh-prtifi( ftHTinc™ rj./ ytutr «wft. 



ENE 

Work pert time, lull tim«- 
Hgk! at hum*- w* help 
you e*#rv * t*p p 1 thu way. 



. as a sma! chffip.fi pro, ydu tan uaah 
lied men in one ot Amcr- 



be dcufll itMMjrtht, 
in on ihe huge dernand lor ^uaiilie 
ica's Faslest prow nn induslrres. Voii'h beabieta eammand 
top hourly ntes Of from S25 00 lo S30 00 per hour — and 
[hits iusl f&r labor k sample tone-up earns as. mum as 
S40 95 Fc-r less than an hours won;, and pans, engines 
and accessaries will add even mfire to ihe ppehis. 

Plenty bueinttj Eattlng tot ^uallfletf \ 
G5.tKXJ.DDQ Small Engines Are In Ui« Today I 

Thai '5 the irilicial counl Irom Ihe Engine Service Assn., 
aid one- million new engines are being dealt eaeft month 
With fully icCr4dii£d Foley-Btlsaw (raining, you can Boon 
hzve ttie skills ann knowledge to m^ke l :; p money ser- 
vi^np these engines People will seek you oel ind pay 
you wetl to service iheif lawnmowE^s. bllers. edgers. 
power ^aces garden haCEOrS. cnan SJvrS. mimhikes. 
snowmobiles generators go-^fts. paint Sprayers . 
snowblowers the Jist is almost endless 




Jttii Jtfl iff aid mail r&upon brio™ Per itrui poitiattf 

H-'Tlfr ri&mt anii adldrpiij hv rrcrr ve full ittformafitm 
by rtturn mail. 

' “ FREE 



RU5N COUPON THAT 

Fflln-Btltilfr lailKUlli 
m liuiti bit M, 

Euui^Hy,iii.e4ia 




■ D YE§, please send me She FREE bookie* that pres 
I Pul detans about sianeng my own business fi Small 
| Engine Repaii I understand there is No ObMgation and 
I trial No Salesman will call to me 

| NAME ... . 



J ADOMSS 

1 CITY 

1 

| STATE. OP 



.J 
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SKWEi 

*HANOLE 



ffiMTJiETGEAH 

WtHHTEEtH 



GET INTO 



A TIGHT 



SPOT 



CHROME 

FINISH 






* 29.95 



Wj a DO 
BHIVPIHG 1 
whijiiaw 






t you can 
work in the most 
impossible situations 
wrth the Sidewinder 
Speed Wrench. 'Where 
space limits ratchet travel. 

> Where there's tack of resistance for 
the rachet to function .• Where excessive 
repetitions are required for long bolts. 
One 360° turn of this specialty tool is 
equal to eight normal ratchet motions. 
Of quality construction, the Sidewinder 
is torque tested to 175 ft. lbs. and 
carries a lifetime warranty 
Found in tool kits of major racing teams. 
To order, call today 

1 (800| 999-3405 

Ws sh.p U.RS. daily. 

WASTE^&MfcAHDVB* 

S/DEW/NDEB 

PROOt/CrS CORPORA rtOR 

2066 CM Rixlryn>40e Hud 

Bifmingnam AL 35216 



MAKE MONEY 
S SAVE MONEY 



OWN YOUR OWN 5AWMILL 




PJMIQHTY MITE INCU^TRlESjNC 

PO BO SH27 Detx I 

Portland or isoai see-^^a 



Save Time! Save Moray I Mill Supply 
Sail* Ow 1 H 000 Different Top Qualify 

RUST REPAIR 
PANELS 

TO Rockiy RuH Ch Coteaxi Daihaj* an Marty Amman 

■Can. ra.-up T rucha and Vm and Moat \triam 




mai 






HAIM Supply inc 
314 1 Z-tm>Kr A n 
0*i«ilql O* Mile 

:: jf im tiai t on* 
L«*l: I JUl 7*1 M7? 




OWN YOUR OWN HOVERCRAFT 



The ONLY TRUEM Terrain Vehicle! 
SCAT HGVEHCRAFT. INC FLY 




The largesl manufacturer 
of reereatrOMl 
Hcwercrnit m 
the world 



Over Land. Water 
ice Snow on 
an B" 
CushJOfi 

d! air 



Celt 

Toll 

c „ r , nT r rn -7i n oE*t e n u*ann*m & inrea 

rOf ^!TJM3 imuirmBliOn am a hi uj -t* a 

SCAT HOVERCRAFT. INC. Miami, FL 




DO IT ALL YOURSELF^ 



. -n*i n wr- 



J 




instructions 




EXTEND, YOUR SWIM TIME 
BY 2 MONTHS 



MUM 



PLANS $ 9.95 




Computer Kits 

l'*i fm. Inf «hH 'EM 

CorrvMAfc. I anHnra. 

p in nwiM Men. J.I Khi 
isM i Phm Mumtif HnwI 
'jillnn in Imt *NFfMy 
Pin Imm 

tm. \m mr fvtl Cil+i+f 

(516) att I - <34711 
Ctnargl Tichnlci 

0«illp CwrhpuWer 

P.Q # v . a a? a 

HI l«m 






M Lmtt i N*w AmMMlnwlv Simpfm 
□ A* TUH 1 NE 

JET ENGINE 

i ua* m Min plww. 

' r sb aw, Pit ls 



!■' 



Lsipa l P- 
PueTi « 

■Ml P ii min* 



wr |Ml’. 



riMWWFtr r*F mmm fn 



AMI *4 MllprMi 

SiiVttT ICIEHTIFlC 



Jlipa mb H.P. Il_ 

hqSNV !■!■- itu**nta | MlentlfM 
■#P* ^ *' «*»!*( IMfia 

pyll melnj ■**$*, 

^ - 

Tin 11 



w 



«!i 






■ AWT A HHSlU. 



MONEY LOANS 



VENTURE CAPITAL 

FOR - BUSINESS WPOTIUHITieS 
- REAL ESTATE PROPERTIES 
■ INVENTION FUNDING 
-PAYING OFFCASTS 
ADVANCE POINT FUNDING METHODS 
ARE USED TO SELF-LlGUlDATE THE LOAN 
THE LOAN PAYS FOR ITSELF. THEREFORE 
NO MONTHLY PAYMENTS 

VIRTUALLY ANY ONE CAN QUALIFY WITH NO 
CREDIT CHECK / NO COLLATERAL NEEDED 
FOR MORE INFORMATION SEND A BRIEF 
DESCRIPTION OF WHAT THE FUNDS ARE 
FOR ALONG WITH JUST *10.00 (CAN.f TO: 
JOHN SGRO 

2254-B QUEEN ST. EAST SOX 1025 
TORONTO, ONT, CANADA H4E 1G3 

MONEY ORDERS PROMPTLY PROCESSED 
PERSONAL CHECKS M DM DELAY 



ID2 
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Lawn Mother Bamce & Repair Manual 



FREE * FREE • FREE 

Lock Picking Set 



You will receive FREE ■ sei of PrecitLcn Lock 
Picking Toot* wnh your purch**c of our fin! 
coura "Lock Picking Mode Simple." A fully 
cJluiinlcri Hep by ilrp book on the m of picking 
bcki. 

Consider i ctner in l jock smithing. ind mister 
the Ajt of Picking Locks 

Send S 54 .EXJ fot your full court* „ free iooIi, 
■nd tmnee LD. card. 



Locksmith Training of Dliimt 
S437 W. I Mil Au'ituv 
t.iikfMtrtKl. t fHtinidii NII2M 
Visa ( 303 ) 2 JK- 34 I 5 VIC 




* Tri-Mode 

* Jerrold SB 

Scientific Atlanta 

1 - 800 - 848-3997 



EXTRAORDilWlV OPPORTUNITY TO ACQUIRE 

ANCIENT ROMAN COINS 

liL'AKANTLEl) REM 

Over IJDQ^un aid 

Include* CcftificaEc cl AvtticiHwiiy, Very 
ciilleiljtile, sure to jppn 1 rmle Hurry, 
supplies limited" Only 1 19 .W cstfi, + 1 LW S & H RAH F 
COINS, Pepl 15, TO Bq* in, Mi irmnn, CO SiMftS 
SA US FA CTTOV GUA RAWTEED Off WWEY t4 CK 1 





Sdwfl- hrri( l fflflnffr &JfY£* A 
repair your cw n I own no*e-' 
Engine. Send check nr nwnSv 
oniirta-M« plus si SB 
NY Ret pdaT^UfellAK. 



Orflinft! 0 ngg 5 ft Si ration 
TtOuffWfi A Kphkrr jvjrls. nva 1 jbh' 

L«t l Supply Co- St 8.*7 S.»i 5 

H.C R.I.B4I1H PitlenTlIit.N V 1Z443 





SATELLITE TV 

till Tor FREE 32 Pup 





Etc all Mil 
OflftSetfthlp 
Op po MU nil I ai 



4 



Training 

**iQ UdtPtM Apouimq 
<mt 6.WM P wad 
ParadJigtM. Flying 
‘■Spallcu E.a HflpjrU 
■Fnrfll Laftd, i-.b Or 
■Warning SflfEr, 

Cf lb*! FubiIH 



j* PAHASEEMD6P 



Muni fU4ii di i jj, im iru* 1 Viarrajnd !itt*t Km vmi h» to 
1 +i INi cun (g Wtr 4 f F«p«wff wtrti unvwd 

flfcrniffpcfi nr* tti* ij'-i^I "wl f-T ggnc«r*s bj 

man DMin*d to t* *fi# *unHi ■ring: atnnll m Vw wiHto Video -p 
YH3 Pula .=■ PA| ^b: }iD fa B*\i In i Pfc Aod II SH tor 
Ciw. in Fu.f^jrt US Fyr.* On* WA Sura uc "STV 
Send cNtt*. n*«oy frde* e* »f to* COP 1 fcf S (toty. 

irtD !-■■:» 1 1 

I riuok- Into Kit l a 

* •-•rtMt jki IrHii P*(i |?i 

1 WW'V P *' ■»* *>'P W -WO jnd |)hK nnn Pic. ilJ 

fit a n at h ArtM Surit e D#n ml 

r>™ via «or tim m iMAZj rm Fu sm tST-oTaa 




E45 DO 



BOB ELUS HAIRPIECES 

165. ao 

^ 

SENQFCm 



K1MKV ■■ CUBLt - WAVEt - POwPaQQURS 

280 Driggi Av* RfooVByr, N. Y. 11222 



The best way to a man's 
stomach. . .NordicTrack 



World’s best 
aerobic exerciser. 

With NordicTrack you fan hum 
more calories in less time than with 
any either kind nf exercise machine. 
Up to 1,100 calories per hour 
according to tests at a major 
university. 

Meanwhile you can strengthen 
your heart, tone youT muscles and 
improve your stamina. 

NordicTrack duplicates the 
motion of cross-country skiing, the 
most efficient and effective way to 
get exercise. 

NordicTrack helps you Jose 
weight & keep it off. Permanently, 
It's more effective than dieting. And 
it's a lor less stressful on the body 
than high-impact sports. 

This Is the way to look as 
good as you feel. 

NordicTrack boosts your pro- 
ductivity and creativity and lowers 

i rour stress. All while helping you 
oose weight. 







NordicTrack provides a total' 
body workout. 

Unlike most in-home exercisers. 
NordicTrack works all the major 
muscle groups including the arms, 
legs, buttocks, shoulders and yes, 
stomach, 



It’s time to change 
the spare tire. 

So w'hat are you waiting for? 
Call NordicTrack today. 




Free Brochure & Video 

Call Toll Free in U,S. anti Canada 

1 - 800 - 328-5888 

| _l rinmic send me :■ free brochure. 

. J Aino a Tree vitten tape -J VHS ^1 BETA . 

' Name I 

| Struct | 

| City Slate- Zip j 

j Fhofli?( * i 

UiC Jonathan BIvtL N. * MN& 531 B ' 
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TECHNICAL HOTLINE 






1 Rx Eyeglasses 1 
I BREAKTHROUGH'! 

I How to Buy Direct By Mail it Save I 

1 Safe, Easy. Full line of frames, lenses and * 
codling! Sport & Dress. FAST DELIVERY. “ 
Try for 30 days! Over 300,000 sold! 



100% GUARANTEED! 



T 0 PS- 
PICK-DP 
BED TOPS 

SLIDE ONE IN 



•Great Security •Beautiful Look 
•Easy to Install ’Highest Quality 
•Completely Assembled 'Reacfy To Go! 
PONTUSS outgo TOMB PICK-UP A FAVOft! 

For Information wnfe: 

-HUD TOP PO. Box 2 LlcJeJfeJtf, TX 79339 



Call Today: 

AC 606 - 385-331 5 



TOP” 



Innovators 
of quality 
hardwood spiral 
and custom 
stairs. Call nr 
write fur more 
infunnaiiuiL 



■ i 

* 



Piedmont Home 
Products, Inc. 



Ell EA Ihurch Slxect, ^ Vangc, V A 22960 
1-WCWS22-J3W * In Vitumui 7C^f.7l4S9« 
FAX 701*672-9375 



F PACKARD BELLB 

IjTIt'fji j M^pl Ni v’k. tt 



PACKMATE 286 COMPUTER 
WITH HIGH RESOLUTION 
VGA COLOR MONITOR 




afl?B 6 micnoprace^Mr i| operates 
■t 12 MHz | 

Ono 3 1 - 2 " i 44 MB floppy drive 
One 5 - ti' 4 " 1.22 MS Hop py dr?va 
3 fl MB hard drive - 1 MB RAM on 
motherboard expandable to 3 MB 
includes VGA 14 " ccHor mentor and 
VGA catti * High resoflulion monitor; 
&40 p 4 &d 236 carom 
*BM eompaubJe * AT compatible 

a expansion staB. 

Dual FDD HODconlrOlJGr. 

2 hpll heigh! dnve cavrhes exposed 

1 r:gl 1 heigh! drive cavfly enclosed 

2 S&ri.il ports. - 1 paraJlm pod 

RmI Hme ciock^caJandar 

2 u:l 5 wait &iaLe, * System wmiguteiion 
In CMOS wilh balls ry back- up 
AT style tflt key pftdessddaJ kuyboa^-d 
Small ItKilp/inl 

Include-d software MS DOS 3 3 and 
GW SASIC. 

14 SW Universal powa? supply 

SocNet tar , . * , 

Manufacturer s 

processor an Suggested RStsU 

moPierbaSTd. $ 3 , 499.00 



$1 49933 



Ne B , 2 1 te _ , S1 A2 

Pcdeci: \mutm Ship Hana U 0 00 

FOR FASTEST SERVICE 
CALL TOLL FREE 

1 - 800 - 729-9000 



PAUlfllt itfT^RNiTHONii.lC. 

*737 Li-*t*r PjrVwiip MN SM3D 

GuEtumr 5f*n«op ■ rt| V* +anr,< 

P nesse rush me Paekirt Bell CompuieNhi 

ii? St 499.95 IH 31 fiuii HO an til each 
HiyrNi) a 21 1 & 11 ? 1 4 ? 

MN Hi Add sftlea- r&* 



0 AMARK PfiiCI 



DELIVERY TO 40 U.S. STATES ONLY 




FOR WHAT rrs WORTH 



1 . 900*9 - 9 QTECM 




I 

1 

I 

I 




KITES 



FREE COLOR CATALOG 

Choose fnmowr 1 00 exciting loirs. 

* Many urUMl ft 

CaU of wrrte for you r catalog todayl 

Into The Wind • |JMJ 4t«-s)» 

t408-M Pearl St. Boulder. CO 80302 




Km \ I n mu 



Hive jti jfxjndjrvce of rl Lie red waltr for uu In tiwrs. 
jiirdsm, jml e* icnor cleaning m no nldjiiL-tf lI thnrge 
in your mnflrhty wjitf hill Chder lIht RECYCLF^T 

dtf-U -yuLErviiJf mvIniiLiinn parLa^e Isw only 1 HMJU 
^lUs §■! INI '.Ji ippznyjlijniiSiit); Send uhccfc I a KQ- TfaiX 
Mjnriiu. GA >0066 ur ciIL <4041 ^1-53*5 
VISA jnd MfilcfT^inS Kcrpfci 




Ultro Light Helicopter 

Pilot Ijctnit Hoi RfQuiffd * 



nuL 



Dfvrifpnfnr 




Mas ter Jig 



Masttrjig 
You -Build Kit 
Designed tor any'abkssaw 
Tbfi MaslSrJiQ G a $a1e A 
eFfecfivu way id roaster 
MVBffll common wood 
joint;. We indwte hard- 
ware £ Full iftslrudians. you 
supply the wood. 

Send $9.95 chock 
money onto tac 
hletlerJ 
P.Q. floi 405 
Upper SBndiit! 

Ohio 433S1 
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ACVERTISEMENTS 




Suphio Groirawcg, Classified Sales Marij&geir Dorothy Natan, Cfojgsifted Servies Manager 

Rale: per word payable in advance each aisertiocL hli/rumum insertion ten words*. 

Bold face capilalizad words— 4 1 .00 per word dLLdUiurtiil IFirsi word set in Bold, Face iit Jld extra charge, Zip Cede Free.) Centered Headlines in All Bold Face 
Letters - S5Q. DO Scvmmng— 550-00, The iwsci available Issiae toptec* nn admtisniiDLlfi AjrwridYs No, 1 Classified Section Is SEPTEMBER. The cbsing is 
JULY 5ih_ Send remittance payabLe and order to Popular Mechanics, Classified Department, 224 lAfesi 57th Street, New York, New Yorfc 100 1 &. P^oase 
indicate Heading under which ad is to appear. As a consumer service and m cooperation with our mail order advertisers who use post office hex a drtres^es for 
their convemertce Lit iiaiidliriy your order, Popular Mechanics a'mliiitaErts a register tfi Such mail-order advertisers contaming their complete name 5 and $Erwt 
addresses. Adv&rtfssra using P.O. Bckk number mmi furnish comply# nams and stiwi address for our records^ To avoid delay in the publication of your ad, 
please send samples and descriptive materials with your request if you? nd does not state clearly what is offend. 



PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM. 

FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM, 



PUBLISHER S MART 
BOOKS A PUBLICATIONS 



PUBLISH Yflgrf e&Cikl Join M &utG*§ftol WlPlWt AN 
suL|eLli inv-IOd. PVfclitifV, advening, Pfiaul lul bOOhi 
Send lor r*cLTIIM booUH m lm m*nu*efipt report. 
Cotton Press, Dept. PMJ, 1 3 WbsI 32 Street Ne* r wfc 1«KH 



STOP Losing. fch-Boc^ie reveals loatbah sec 'els 119.9S 
ro. Vito, Boii nsia Depi. W Sounder 00 &0301 



FfTEE ■ wm tor pwr FREE lining* gl J WW TO" Cwfe 
today ErettfM Cby Putting, 9W 3W Ktrtytto St 5u*f* 
me. Se^Hfe. Vw*sh HUH 



DYHAWC SPEAKING. Overcame Speaker* FiU ESook er 
Sip.og. Dynunpd, Dept PM,5E1-77toSi., Niagara Falls, MY 
148H 



"SHARPENERS REPORT' Mommy ffe^-iieder. Venable 
fluySell Used Equipment free Braehure 
£kog Company. Depi. PlIF, 1*0. 22559 Mmneapo; s MM 
55*22 



BOOKLET, " Wtotkip Yowr W#y Th rough CoUvgp Tflfta 
Hpw. SS-OP LuG OitSinMin, Bum 585, I’VtoiqtfPn '^rpirtii 
MHS. 



t#CREASE HMMjnw. hHppHWSB free into Garbo 
Ptajliehi?!^ to 1611. Giwfeto Ontario. NlH ?ai 



SAVE PROPERTY TAXES1 Now4o Goofclri. WoeLsheete. 
10 Property T*k Gufcfe, BO* 340366 foi?renrento. CA 

@5031 



ENERGETIC? TOUGH? Stprt yoorown hwmftfnd Stay 
Ip business. Into ^ssm go expei-leMa. Dwri da«ay. Sand 
£t2.fl& to OAKPW, 4909 PhHIip Lane, M*dlnn, W1 53711 



POOL Spa Mair-lcna/icc Guide £5 95 Auqu an an. 61 % 
2nd Lovatend 00 BGS37 



MERCHANT MARINE JOBS Howto Btart. Complete. GUfcr- 
eNwd S3P ViSA'MC cash, Chech, AHF Inteimab&ftB*. 231 
SW SL &>k 239, Seatlie, S3 1« 



0£T AHMihd Bsd Credit 1 59 fCi Inlo^m^liv^: Rlto-I fJ C 
FinoHNHl. P.O Box S37, Ke^aeyswlkii. WV 26430 



PLAV GLACKJA0K AMD WIN SSS BlfiCk|JLh ii Hue «-fy 
Casino Oame where the I s I aye# can pe: Lhe EtJ^a £ asy. Now 
Complele Hone Stixty Couni 61S.S5. Blatkiack. Ec-e 30 s, 
Clearwater Ftortoa 346^7 



PRODUCE NEWSLETTER FOR BUSINESS AW PttOf 

H. &*ok SivnpirH M^todra'. POfl &K6 Newport 

e^ach,, CtIN. 9(^56 



FREE TIME- SUNEHAi. V^rkJs b«t -feign You Bui Ed 
CdrflftplWe IrttlrvCIiOn* Am:ving I ti.1® Des^s 

Dapl- PM, P.Q. BOH ITSl S rm y^Hy, CA 

WORLD WALL HAPS. HUGE 3MT ABBOLUTELT BSC* 
CHJSTfY U.K 1 IN TtflEI WAV MAPCOHPAtfY, KPT. 7% 
IVAWCE. TK TM47 



POPULAR HECHANICG HOME HOW-TO Thfe book b for 
VQU |i you a*ne coneiderlng lackhng any of those oohI- 
yDurwir project? hanging w^lpapor, mountmg ne* ligfil- 
infl. ti»^1lopit<ianJaoreveritoejor ramodeNiig Ov&r3.0M) 
ilfaieiwidAs phijftpgraphe, 5*2 pe^s^ and ofily 
Qttittt 4 0-1S35- You won'i Pa s&rry. PoputorMpchamcv Box 
WU, Ra^o city St*., Nrrw York, NY imqi 



TRAM SECRET assy, m vechide. efclemeAcir seal. SJjCJQ. 
Alltmwor, So* 3HSL Aj«mu AK 9U5tSg 



in HPC car Plane SlD SAPW. Bax 6M4. hollisunn, MA 

01746 



SAVE WOOD to E500G tift r*w Bo^^r S5-00, GAP 
Boil 157, DrftiuC. MAO10K 



SAVE SAW Ess* guide tor Ihe amwtour. 15. Randv SNjel? 
Eton 15W TuWiil CA 9®tol 



HR. MOLT bit iupPtrtWrtL Engine AktoS Hi Goar 
Aide i?.m. Iplusl2 50 ahipt^ngl l~r+*i Rrnchure Rp^ l?5a?. 
fectwsifcf. NY IJGI&l-aOVFOfLMQLY 



GOVERNMENT SEIZED VEHICLES ftom Si 06 Conrdtps 
He'cefe, Imports no* For Guids call 1- 

BCD-333-4U50 AuCt. V-230 



VAPOfl Carburetor Triples MP& Fr« kdorm^lon HftA. 
fta PV, Green, MC 63334 



DRUG RAID SEIZURES: Boy Cm Cheap' Cara, Trucks, 
M Ekrtts, Cornputori Writo Secures, fio* 43c^Af, 
W»t COMtoa. CA 91791 



CARBUnETOn ENHAHCEH. C^n Mb Tnifoage ret vn 
lull perttfif f fctr Deiaih f*gkr Rp^rch. 1 *S0CME*3-^YM 
1D604 1436-7229 



SUCK 50. BEST PRICE-FREE SNIPPING- 

6AC Edfoffprtm FM i, &p>: CliPremgr & . OK 7*17 



BUY TOUR NEXT CAR -iMiihtprg'iito E- agency owne^ 
reveals ben hep: setrehs Atot mwrt you to krrow. 

tr eede:alE, De-i Boa jssi, JIILt &is @1014 >jpi. @t 



1500.00 PORSCHE 1290.00 BRIW NOT AUCTXWS 
LEAF*! HOW 17JOO. Pogo Dojl l52ffi@ PM^P San Dfogc 
CA 92116 



UHSGUfi Fwynn bl fVWK i lUhl rp^inipr-ance fix any 
auto 53.95. FREE o& can? gumtt MhAM Motorttn Co 
#4211 Batmuir. Lancaahir CA 93535 

TOUR VECHAMC CANT FIX YOUR CARI WE CAN! 

Ortdfod Mechanics Wfli Review Your Problem. Send 
A^RB^Year44efeEhgif»-Syfiip1i3riis. $U3 00 lo P termer 
Turin, 415 Routt 16. SuHe M. Eari Brtjrwwwfc, N J. 0fl3^6 



DETAIL YOUR CAR in 45 tfiirtuE** EAaiy al^pa V- iX: G 
Stfln, 6127 tVhghr Coon Baltlnueft, Uuyland El 3S 



PREVEHT GM ?^d .k>*p Tbehs PermanerwiSy instBJSed 
ai&el collar. Arir^c iivr - inwpBneiw! SHaodfasl. 6 

G#n Rd.. Siomfmn. MA m 



POWER CHIP Increase Your Cw Of Tft>eh ftodDTfruiirtft-' 
Honwphwer. Ei^ thanging The Compufof Contrafl Ch-p Call 

1-HMSMW. 

H5URAHCE RECOVERY CARSI lODqd? Late Mciriri 
[1965*901 Lunvjy.'EeoncLTiy CarB-T^fej; Sofid Weekly By 
ingurancfs Co 's At A ftosuh Ol Theft Rec^&riesL. W«er, 
Siftpfc* & CoNiwn DarnRge Ponichea. Mwcsdffi. Jaguars, 
BHW't hfond*$ WCiX's. Co^tfos CadiH&ci. 
SiPwerado'a P-VY. Sronoo* lie Ail SoKI for fouticaSly 
L*h S*hnw PT™ Fk*nw Are Eesity flepaireisie Hujje 
Savings And P^c4its Manual Wmi«n By Car Dealer Yftih Vaal 
E^per-endi- Trlh -fow.-WhR-rw T?> Ekiy Pncee Tq Pay. Yehl- 
etea T* Airtliil SlashirnJ Repair Ootn Af^. Seolion On 
SuriirHi Bank Rapowmlon* f5«p*c ChnapJ Si? Monoy- 
Ofder To- Inpuranu Em-l. &<>* *925. MitoTO. LA Tl2n- 
4SS5 



REPAIR ypur c?d windqkueM Fix olone Damage. &u5|- 
sey«. Startle* Y«uiwir. S**d S9--9& ptoa iAGo SrH to 
ZtitMf Enterprises, P.O. Sox 211092, Peftror, CO 60321 



OIL ANALYSIS. 115 FREE IhfonUbovi. O-hcheck. 10 
PVMW Rd.. Cjeewiftfe, SCE9615 

( Continued «i next page |i 



HOME REPAIRS WSJ DE-OUTSIDE HONEY SAVING nr- 

puma anyone utn ito. Ova? 206 NluAlrat^tots Bnth S9 95 
EjC-U., P.O flux 789. Ce*r Park, N.Y. 11729 



SHALL ENGINE REPAIR GUOE. Tmte »cre4B, voubie- 
shootmp. spec iicftl-ohi mere SAVE htt ^rae- Intorma- 
tton. Mart.P.0 to 74*1. SteeKon, PA17519 



SWIM WELL! HOW YOUCAHI Righrbram learning aeereia 
remove adult blocks f^Jly lllusirered nem book SAFE. 
PflOYEN. OuAfrANTEED.SPS 95. 12.60 tfHp. Full Into. Joe 
Grillto. Box 3429. Silver SprmgL MD SOfHfl 



HEW Si»viO‘ng yftur VCR Wy il' j^ItjIhtI inKtrurliun^ 
Ltrid S6 00 to: MullDKh Pd^'iLSUuns. P.O flpK 145?. 
Sootlflbkttl 1 . NE 69361 



ATTENTION SM0NERSI Create yov^ own, -PERSONAL 
HulPOTwhmg program UNBEUEVABLE resufts! 

REVDLimONART REPORT If Is ho*, RUSH & to 
Amerreah Publishing. 351 Pfoaeint SL, Suite 139. 
Northamptom. MftOlSflO 



EARN mo-wy ivp' ig al rone Meoy pe^pte '-ewiiKj Fr&u 
informally William Lkiyd 3217 W Ariitirm 81., 
Phiiadelphia. PA 19132 



FASTEST LEGAL WAT TO HAKE MONEY! IS© Mliwi 
toduisf-ry All toa diMmh np*d fo ^yirfl FINANCIAL 
SECURITY In |h« 9Q* HO GWIHCKS. NO RISK, Sue fee , 

4rf mutteY bA£kr KAv*«i SIS 35 todty. MLB PilWWirtg. to 
4838S, FtegidOL 8*P 3T4 



CATALOGS 



FREE 1 Thfl Reel Photo Eqiirpm^nl Cttafog describes and 
iliyjelreiet ifc-ueandE of exciiing brand name and unique 
products tor hie photo hoboyi&i Alta * available Is She; Fre* 
Vkfoo CalaJog filled wish toe la teal aacesa ones ar-j supplies 
for tot wtoo entousJasr Orfe one cw both„ Write : sPorw’s 
Qimera Store- Ron &pp» PML Cedar Falla, IA 5&613 or 
tall. I W^VSHI. 



PERSONAL PROTECTION DBKEKdntMl c^he. en- 
surt y^r tuMiy. FREE ettafog RMw Gorewiy 661 D 
Bs^bo -Ougn. GreenKbnrn NC 27*7 



POPULAR MECHANICS 1 FLAWS AW DBAS" CATALOG 

— Hundreds nl ifea ton woihtop pre§acls. ptenafor e^Ki^p 
ioo«t, ctorage- bpuw*.. boat* lum^ym, ^ — jy^i nfeit 
everytotog' 8^ C.M fo: POPULAR MECHANICS, P.O. 
BOX 1014 P RADIO CfTY STA, NEW V OWL NX 1G1B1 



AUTQMOBBES 



SUCK SO fOR LEAST-MAT ANYONE. 1 *00*37-7932. 1" 
CA *fl »SLCK BAJ Speoianres. Box 77&3. 6an ^e. DA 



&&* DAILY ' "Oh ROME PLATING" A um Paris, htotorty- 
inexpensive-, easy (FmeJ formal-on: Chrome RHirsh. 
Bqi 3365. Wflidori. Miryl«d'2nd4 

oavataMCNT Seized wiicin noo. Fo«ia Mw- 
Cfttea. CO mirn- Ofitwy*- topflm Suyei Guide <i] 905- 
SB7-60Q0 Eld. 5-20024 
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HOVERCRAFT Flan, Parti, Kill. C*to*pg B GPL 2fi» 
GormorHH Delray Baaefi, FL 33444-1050 






SPARE I m lir, E^iDC VWlkSM CfcrrcLflry 45 Spir.1 
Pvbbcafcjn*. Bgi 23417-P Tuaoo, K teW 



SAVE POSSIBLY THOUSANDS OH AUTO REPAIRS 
YEARLY. 110.00 Manual HAS EnlwpnMta PQ Bai 307,3. 
Self Lake City, Utah 041HMO73 Utah flanChtote 63* Tu 



MIRACLE NUT EASY REMOVAL Of YOUft BALL HITCH 
47 95 l >l'i' NG-wF MfKli PO s7a. Marlene. Iowa 52305 



NEVER BUY OIL AGAIN I Complete -nariuciicm only 
is DO TIE Enlewse*. 2775a Banda Margerita. Bulba 167 
Mis^on Vriia. CAHMS' 



PREVENT AUTO THEFT- Inexpensive BuLhnpDrtifM iVIdj- 
ten To Your Value to Send Lb CM.C Prawnl-A-TheFI, Suit* 
11 1 Shrewsbury St . Holden, MA 01520 

BAVE BAA nglit new. The TS73 hraeli-EgyplMn wv 
caused the oil embargo. radiowKl oa»i*r« and long lines at 
the pumps i docowred a way to save gu T ha good n«w& ■ 
I'm MLnng mori QU now Sawing informal ions %$CO to. 

!d*«* Research, i 323 Yil* S(r»*t. Sonia Monica. Ca . 90404 
Money Bacn Guarantee 



AUTO ALARMS. Burid your own. complete rful^uctjani 
Hush $4-95 to J5W, lDTEtt Greyer P-7, Anaheim. CA 92804- 
53Z7 



SAFER, Gwntortabla nefcup. 4x4, Suburban Engtar 
Main! ¥ oMing, Ad | u si it- hi Platform Wanga Over Tii*» Ff*# 
□marls Laputan, ThfitiMftd Q#a CA 9136W&H 



PROFESSIONAL MAINTENANCE 5TAM> dimennKHn 
4ff > Vir* Iff, lull IIH3 welded. expanded modal rampwaya. 
Sfl9 :tu sod 1« mdwinidiui call San Diage Rtetlbrfn, 51 9-469- 
Z2M. Flam $4 



SUBWOOFER. Fort EHOR Smarter Pl*rti |12® 
Malcolm- SlHOfr, BU IBS, Mukilieo. WA 98775 



SOLAR CAR- BATTERY CHARGE RL PTOdKt yOur Ctelrciti 
ctywng t asy to use, 429 ea HfN, J*i E Valley Bn*11&, San 
Gabnel.CA 91776 



AERODYNAMIC HITECH WHEELS Bayuns H.P.Va 
PLANS 119 50 CRYSTAL COYOTE H.P.V. 2900 EJal Third 
Ajrt , San Maiea , taJri 94403 



FANTASTIC ADCTTtVE Coats Internal Engine Pans For 
irnfMcwad Got Mileage Ccwnprw*ign And Hum* Power. 
Extends Engine Lite HB94 Guannlae Aa Long A* You 
Own Your Gw Donald Ptiit. i»7 BarftorU Si Raftw»y. N J 

omm 



GOVERNMENT SmO VehlcJes Prom hdqi ForxM 
Chevy's, Corvettes. Etc Awilabla Your Area New i-WO-BJ?- 
kO&l EkI. AO07 



IS It True joegs ior under 1200 bhrough lha Govern- 
ment^ Call lor lade 1 1 700-74^1142 Ext 7 1 33 



w u r ywem a w onowajui i m 



GO KARTS, Mihibikffk, A TV % KlEa, Pam, Engines LcwrsI 
PfrtcM* L^gnt Setadtran » Page Catalog 13 Dd 
HHundauta Kan WdrlU Do^l o., t4Bfl MnUdi An. 
Pum-ilM, Ohio 44377 



MOPE OS, Electric Can. Plui Pans, Marvuila Atpote^iaa 
Unique Catalog 43 M Perfomtanee Speedway ZB ID 
Ajgonamn, JaeksonviHe. FL 3271 □ 



SAVE MONEY make your own antirr-HiB soaps, waxes 
ai£. Sewd W 00 to FarmuiH P-Q Box 2fl0. Duniwilla, OnL, 
can N1A 2X5 



GO-KART, under (35. weldless, plans 45. RTF. Box 1 D6B3 
ScdEUdala. AZ B5271 



CORVETTE maururice o*ri Cheap! Learn WhdL Insurance 
Cvmpmte* Dun 1 Warn Ytxj T-D Know. Save mouBBdOl-! 
471 95 ror Bonklel How Td Ivlaur# AmarriA l SfXHiSdat," 
P 0 Box 84. Milan, TN Sfl35fi 



WANTED Jeguo/ XK. XKC AuBL il HeaJy MAWtall By 
EmBhubasi 21 4-394-0732 



■STALL CAR STEREO PROFESSION ALL Yf Mohs mon- 
ey' Learn pratetfianU tfidca lor amps, tpeaien, CD's, 
more! Sand (5.00 oaan. MO to Sigma Research he., F.O 
Boi 371153 wail HairTdffd, CT 0G1D7-1452 



NEW Auto Ramp Ancho* Plans JS.ffi Pair Anction f 18.00 
Box 176, Green K>e MN 55338 



STOP oar thodt w*1h cammnn hardw are peril and 1 bow 
noun lima Powtnw. pnTwn reauda ConpMi InuntelionA 
(19.95 - 4700 F&H J.K. ASSOOWaf. -Boa 7HQ93 

Nouadon . TX 77775-2095 



SAVE radisdor repair* mode easy Rw-ur ■manual $9 95 
PPD Boh 337B. t Ml Del nari. Mi 4A0C1 



REMOTE CONTROL Car iimnt wtvoietala enns. Free 
InPomuhon CafMal, P 0 Box 871416. Diusl Tint 7628? 



SUCK-50 WE WILL BEAT ANY PRICE 1 'PROGRESSIVE 
DCHGY COHP. l-a»5Z5W( IN CA 14M-Z53-9599- 
FHEE CATALOG, 



SUMMER CARLISLE w Collector Car F|*a MvNet and 
Corral July 77 79 Caddie Panneyi^BJi m Fiirgrpund? 1W0* 
al cars, parts and ■ulwnotiu* flem* Ipr onin Wm « 1989 
Camara SS427 1 Indp CartmlB PrDductiDrwThe Flau 
Uarindeeni. iQOG Dryn Maw Road. Carl Ale-. PA 17013 
Phqn*fF17| 743-7855 



OUi CHL TREAT1CNT Bax 7601 , Tampa, FL 33873. 429.96 
PPD 1-SQ0-233-1D05. 



WTO HJFFLES A tQUPMeMT 



ENGINE OVERHAUL KITS: WHOLESALE CATALOG 
47 00 Engine Sannc* Grdtip Dapt PM. Bda 13063, Laming, 

mi 



ELECTRONIC HEADLIGHT DELAY easy insulliMidA 
$4496 ppd ML Ent^pnses, Boa 746. Liqomer. IN 46767 
Indiana nnrdonts 55t ■ Viu. Mastercard 



TIRE CHANGER - B*jrld from strap metai Stores easily 
Rian* 46 DO GHfcngtr. Box a™ Cottage- Grow, Minn 
SMift. 



PlANS Igr a Uimprm designed lOf Steel M IddHa 4399 
P 0 Gk>x 721192. OUaNwnafUly OK 73172 



AUTO tacxsy repair ups Kh amadaum send Mod to f C 
Fnterpf !tea 384 Geneva Ik., Genova. >L 6014* 



AUTOMOBILE COFFEE MAKER' Plupa into cigBfatte 
lighter $30 to: SRPMeacMndisJng. ?5-C Ewafidid^ Vinaga. 
SEEfliard CA if* 306 



A^\TXW,HANGQJDffe 



FORGET ifLTftAJJGHTS! No un pul yot.- m b REAL 
AiflFLANf WITH YOUR UCENSE Ette COST OF A CAR. 

Sand S6W tor rtnimatinn 1® S CidlQn. Ban 574. 
GrpyRom Bra Ypphnn. NV wm 



DESJGN Build Airplanes Hang Qlvderv Sunplitted publh 
caliOna brochure P DC McCby tormt. Suite 343 Bdsi J, 
Manhattan M. CA 9036^ 



AJ FI BOATS Hawrcnh Supply Complrt*fl MCidoli, 
Plan*, K4*. Pl^paHar^ Engines Calalug 43.00 Sp&riieraN, 
Bqii 64QM4. UMhaf. QK 74855 



HOBfiY HEEJCOPTEFL urmlight true hei.cDplor - Cdhwm- 
t >cnal haliccpbw wnlfloli 5-ihplriiad ^anrlruc tiBn - Mrt&r- 
cycle ck Ftotix angmt Intormoim* 16 OD POLYNOVA, 
Dipl PS. SoinUMnu. Ouadoc. -Ganadi JQL 240 



RAP 0 Ccrr1n?n«I Mqdel Hoi Air Btfiogn Propane 
powarvd. tea^nNing hobby. Buito lor under 4200 00 Smv} 
HO DO tor plana to; RC Saitoh G6 Si*r Cicy. 5**k . 
Canada HE IPO 



to HQT.lUfl BALLOON, climlM td 2000 reutalw. tartlM 
l ^ Iba 2 hour awamfciv tditiptete M, includiftj tfittlerlili 
49 96 PLt-TCClndii.flrwa PH Elba 1141, Oak Path. IL 60304 



SMgiAniCTiwn 

NASA embtema loys via. contcttotea GatNog 4300 
RMundfttefi CdHchK Tre*tv Bon Qayton. Qhio4S4[» 



BOOMERANGS . . W-TECH OESGNS- incredita Re- 
turne' Wortd'B Besd Caralog. FREE I BoornafoogMan. i&K-t 
N Jto. Monro*. LA 71 »i +Z32 PBOfltTURNl 



BUPEHHATURAL Claud Nuclear Wartera Earth Spin D» 
ptacernenL SI 00 HEDER PQB 311977. New BrauhtelS, TX 
7®iaa 



HQVBK3WT 



CUSTOM traPlad libprglaatod bortrcralt, halp deign 
youn, apart crnlsar war* mid. 42 DO Air MdhZB. 906 Neely. 
LDMftl, N C 3S0M 



HOVERCRAFT Ptans AH 5-tf« Calaloa H 00 iRinmraei 
Hdwcran, Box 781. Cordova. Uhnois 61342 



A^BD-CAR Amazing Humreiritt bulM easily with CPGinery 
icsaia LawmieHter engine iwMr Carnes one man plus 
Hdwpi s, riiKD itirward 1 . bacNhird. SdswByt over la^Mtahowi' 
wale- Complete c&nsl Archon plans aod brocAvte tn 96 
Awd-Pwjects. Bon 51 igPM. Clmfloh. Naw J*p**y 0860^ 



HOVERCRAFT plans, 3 Id 160hp. mtaHfialklft. $S frMund- 
ablal Smlfcc Bdi 646, HHIfW, WA 96273 



KlTi VW plans. Frw intormatien IMotofK, TwtwHfcrt*. 
Indiana 47807 iOTj h ijg 



HOVERCRAFT PLANS A PUBLIC ATOMS CHtalog 11.00 

LAM. Box 27565, Lans-mg, Michigan 439QS 



WORLD'S FIRST HtNSECANCELLMG PROPELLER. UFT 
FAN SYSTEM Unique GaUiile J1E>. Know-Hmw. Catgiry 
Place, Bdh 70331 . Calgary, Adberii, Canada TpP *.Je 



OlrftAaOlHAMEQbPMENT 



POUCi-FIFIE SCAfWEHS. £& M. MARVIE 2WAY . AffTEH- 
NA3. HPfL BOX 19224PM. DENVER, CO H219 



HRECTOHIES-- Sacral Scanner fiequentjaal Federal 
AgeftCrti, (bt. H/g Catalog CRB. Boas Sfi-PW, Commaclc, NY 
11775 



COMOWPTCATIQNSrFrBquMKiBi.al.dari.FM ampUtm, 
booh*, mb. repom, higft peHOritiance iKasloriaa CoIiA?g 
42. CBCl. Box 31 MOM. nwwibt, AZ 



SECRET CB manuete. rnDdiUpalidnA acuaaenak Cai*’ 
log 42 Salman Enterprise*. POB BtBQ, Cdrpui QiritiL TX 
?64«-6 m 15 r3) 353-7936 



PASS HAM EXAM, Copy Code t^m IBM Cdmpat>bla 5 25' 
Duk 11296. m: Bdic i69& Bamr^tim, IL 6001 1-1896 




EASY tn bu'ld Intenlng dqvite Hoar ISO yartSi. pAlTii 
(10W FAR En^iprisn. Bax jlffl, Polo A||d. Colli. 
B43D3-A 



PRIVACY Pnblfcfflb? HhTedl ElKlroruci 1 Sonatll^ica 1 
DeCboamg' ProlKtion! Calaleg - 1-800-212-3559 



BUGGED? WIRETAPPED^ Fvnd put Inti Countemikaa- 
■urn equipment codeJog 51. Capri Etedlrorrii^, Box E^9P 
Bayfeid. CO 8H77 



ROOM SURVEILLANCE TELEPHONE $1 75 00 Phan* Tap 
Catalog 43.09. LlSlHl EletLrdhlta, 603 Gym, Munkagea, QK 
74401 - l-WO-EJO-TAPS 



HMLATURE FM Transniillcrs 1 Tret lung TranamillBri' 
Voice Disguieare 1 RwneDa^iCtt! Dateetdra' 1 Kite dr Aumi- 
btedl Ceiotog UoO XAHDI Eteci^wics. Bo-k 26647. Dept 
28H. Tampa AZ AbMMH7 



H0MCHE1KAL PEST CONTFldH. £linuna1a monthly Ml- 
lerfm ruEar tfij I Sand t« Jiafprmiit*on 17 Q$ (Q 1 14*7 E. ll M 
Place, BrdfcK-i Arrow, OK 74012 



PROTECT TOUR VALUABLE ELECTRONICS, ilereo, 

con-iputer FAX Ameiung sup^r-cwx grotecte your oqu p- 
ment pr pay* tor thB rapa-r. guaranlmd 1 Fr*# into Fhibieo* 
areup, E0D 3. PCH Suite Rndando &»<*. CA 90277 

FAX f2 13131 B-2034 



COMM HtSOFTWUH 



FUSE PfDgrpmi'l t&Mpo '^Applea.TRSIlO'lfT&JmnKJdoraa. 
EZFUEZRA flax 53E2 MJL, S*n Di*go, 92106 



INTEREST CALCULATIONS , RATE OF RETURN A DE- 
PRECUTI0N, FIVE TEAR BU5HHE35 FOFEECAST. Ahy M 
three demd disks S7 95 each Applied against purchase MAI, 
PO 79314, Houston. T*x» 77279 



AUTO PRICE: New cAr pnC rrtg p-dgrArri 11 & dmk MO-VISA 

1-800443-51^2. 



BUILD ybuT own Mecritfld-ih and uvf 50*^ New hpak 
Vwm ho* Free «nto CAtMaC's, Bqh 60700, Portland, OR 
97256 



BUILD VEXIR OWN PC 

SAVE s bundle and teain a Lot Book revoate nn« tp 
simtui^ cemputei seleeiitwi roek-oollcnn prim m 
C^iV,M yOur Computer knuw -nilrjt! aid --i:t%«ly AaMWlbNl IE 
yourseir Fm beginnera r-plCwhi-- 412 95 Mnney 'hnc.R guar- 
amte EFQ T*H3mdtogies, Suile 390A 9206 KrHrjdtorl P'ke 
Knonaiq* TN 37922 



BUILD Y dvr Own Cbmpiriar System 5*m KJJ Yftj 
Stead. We AisembleTeec Sena 13. DQ To. □aaigner 
Syflimi, PO Bda 1534, Sgttef Creek, CA 95085 



VHSVDCO 
MOVE CLASSICS 



FREE HOVIESFI THouSflfldi Ayailablel Free BampleCsla- 
iQ^Detej -B Art. Bdx 64PM. Ketear CA 935304XJ64 



SATELLITE ■ TV 



FREE Catalog - LQwesi pr icea wtyki wide SKYVEIDfi, 
7017 CoHlege Way Fer^ue Falls, MR 56537. tB00| 334-6455 
MN-toternsdiwul 21 0-739- 5211 
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POPULAR MECHANICS * JULY 



tCotelnuKl an n*s1 p*g*t 



SATELUTE -TV 

(Cgntfrwd frOin 

SATELLITE MONTHLY AUDIO Code* 1 |9DJi HOT-SHGT 
IntevSed For Testing Om*y SS.IO GMl- 



FREE DETAILS. INSTALL IT YOURSELF! Easy IQ Iftlltiw 
in^lrachnrlcs, Curt-pith? lyLLtn 1 ! and upgrades Fn|tjy HflQ. 
Cioem**. SJ’.sFwfim*, Th«t Movie tharwwi and morel OrbrlsL 
S^dlli^C^mun^lWia, &QX2&A-W. Bobemra, New Yprfc 
1171642&4. Pmspifl (SI 6| 5&3-t292. 



VKOOPHCfli Build Y£w* Own L&w Coal VHteodpber i. 
Operates Wilful Subarriptis^ Mi! include* Simple I rut ruo- 
lians, Lin A Cmunrt Board- Only (SUM (US], Cheque, 
MQ-Tq.; CA Gdcnsug. Rd* 1327, HaliFax, N.5, Canada B3K 
5H4 



V1DEOCIPHEH I. Chtpa. Afflf G&mplaNi Working UnHg, 
New And Used. Gall fcLF SAAf-EPM EST 



VIDEOCIPHER T^nii^l Wh- jdB FJf-tl jd .n-j So'lw&'e 
Calaloq 13.00 TELEWOE, P 0 Box 642B-PM. Yuma. AZ 
$s»t4ia 



STEJTEO, CASSETTE tAPEI, ETC. 

THOUSANDS OF C*.0*ESI HMW-19WE Hand -to llrri 
45*|wn hU records incJudn njek. Rfikfl, pop, and cg*j fitly 
Catalog S£00 Am*.™! P*, P.O Bo*fl$4S&. Dept PH, La 
A ngAflCAKOH 



SOUND AOVlCt - An Audio Gui* Tp ¥gyr C*^ Per- 
lormance. " Thta unique ■ uto iiflnoMle tape fflKMru 30 
common p£Ot$t*ri nci yuur Car SAT- niake PtSy fl In ^Gd-i 
car’s cassette #<;K f*r ^H«pe[ tfompsnBona w in me 
<Piwel o( your own hom#- Li^To Whsi You* Oayfs Saying 1 
Order MOW ADVICE - *tf101(K]Q - $7.® ioday. Send 
check to POPULAR MECHANICS. Bax 191*. fls^e City 
SlffilklffK ifew York, NY IQ1&1 



TV r VU£OS * VMO EQUPMENT 

NOTKE-- USE OF CERTAIN nt«S IH THIS 
CLASSlFtCATIQU REQUtftEB STATION 
AUTHORIZATION. 



CABLE TV MSCOAMBLEHS, Mnrtftare* Slltwa. and 
mo-u FREE U psge catalog TW 13062 S_W 117 

Court, Suyta m Miami. FL &m flOQ^’8033 



CABLE D&sci-afnblai'B. Wholesale Prices COD 0 K 
□ay Supping, FuB Wa^ajrtfy. SAC.. Order* i'M0'£224799 
Info 1-702^7-3799 



UESC RAMBLERS, T GCOW. ZEHTTH, OAK, HAMkJN_ JEFF 
HOLD, SA, WHOLESALE FREES. C.O.D. OK t MOUNT 
HOOD ELECTHOWCS HB-696-W37. 



TOCQM Sal*. fr^^la Remote start- 

le at H250P dPCh CMI |213J 47S-25DS. 



CABLE TV CONVERTERS BARGAIN HEADQUARTERS. 
ZENITH, TOCOM JERROLD. SOEHTIFK ATLANTA, HAM. 
UHi OAK. SORRY, NO-CA SAJjES-OHDLR YQURSTODAYr 
H»3Z7-BW 

REMO It CADOIE Na non Wham a lha REMOTE?!!' 
Organizes aN nnA ponaW* i k 12 diia.e- paawl 

Send J $M * lit 00 sapping t»: CADDIE Eio* 435. Saymour, 
T>! 753W Money Back Gutwnnsmi 1 



CABLE TV SECRETS ■ :he uui- aw publidalian lha cable 
com^pa?uea. tri^f to HBO. Mo™ Ciwinei, Showl^Y*. 
Doeorambtera, Con^ntn, Suppl^rs- iist included 
*5 Csdki Fact*. Bpjs 711 PM, Rptav*^ Okie 43063. 



CABLE DvKJ*n4lB«V Will Rcnl AH P ri«a, Dftalaft Wfifll- 
«L 140M#T43» 



CABLE TV CONVERTER*. Jindkl. Oy^. Sr^-iiic. «Mn- 
t*c, Zofiwn and M®ns Offurs. New MTSSuwipoAdd^ ■ 
Muie ami Volume, ideal To* 4 « $ 4« 0#-n*«l Vita, kiO 4- 
Amex. i40U»-7m 0AB InC . 403D Bc*u4}-Rue & rm. 
Eagvi. MN SSiM 



DESCRAMBLER H35B. Otlh/ S3S.B&. GcaranleeO. 
TMMnw 9016 Wlb^hfi- Blvd ^B26, Beverly Hills. OA 9031 J 
‘vflOq^SAtMSCffl. 



CABLE TV EQEJPMEPtfT 



CABLE TV DESCRAMBLERS. All =r^r 6 Wtt. WE SPE- 
CLAUSE IN DEALER PRbCIHG. To* Nee r KM-337- 2^7 K D 
Vidirc- P O. ms 3»3e Mi flWfWll), M!f 55429 



CAMPERS TRAILER^ — KJT5, F'LAPVS 



UUN-D YOU Ft OWN - Trivet Tni^r ■ Filth Mr - 
Mwoftiome - Ciimper ■ P^kup Co**r , Rujng . p^ft^ni r Kii? . 
Offldog 1 1 Gtan-L. ill £3 Romans, Box 1WWRV, 
Del mower, CA 907D6 



TRAILER Kit, 4^ ». ywsat*nd*rtl car wha*H IZt&lb 
papacily. S250D& 1400'iM S&M 



BOATS, OUIBCMADSfr TOAUHS- A 
ton 



BOAT KITS ■ PLANS ■ PATTERNS ■ WQfiLPS LARGEST 
COMPLETE UNE - B'flO' - Pwirtart - Sf^lbnaa - 
SjIUxms- rdrwB^-Dli^hN3K-Heus#6oa£s 1 Hydroplane* 
- Tunn^huflte ■ Duckferaats • Cencfti ! Si risers - Kayak* - 
&mw - HUGE, FULLY ILLUSTRATED CATALOG *3udQ 
(AHmaifi IS MO, mcludw Supplies Ceilftipfl. |Ep 4 kiM ■ FrtAf- 
gla®! *■ FkHWion Fomi ■ ff^OOVEH no cftryroi- spojcy butelmg 
matt not - BOOK AniMw 8*ai^ikkJing ! ', SB® - 
CURKCflAFT, 16-P Aqualm, Tomwnh, NY 141 50 

EVWRUOES - NEW T»9 Bargain! - Top flr fl nd K all 
s£hh ( 2.00 iMndlmg Snffl McCidfecn pM* 
tiectra MaHne, 6l& Memc* Ptoed. LynbrcHTk, N*w York 
11563 



ELECTRIC TROUJNG MOTOR PARTS A SERVICE F*e- 
ipry AuH^Jzad Service . . Parts Syainn Kola. Motorguide 
PMuager ■ .. Sdakeapfiara . Service Cancer UniimiUxl. 

1440'HOllMW RtJ.. Surialk. VA l-aftk42fr6lSE ... 24 

14ff. Tn^diSrcjgnd 

BOAT PLANS - PATTERNS - KITE - Hundldda or Prd^ 
det;gK5 - 7 r§5‘ - HydrdF 1 ^ W - CAnnaa - Kayiku - RcwtmatB - 
DvcLboala ■ Ooros - ■ Sailboat* - Hpu?ebMfe - 

§jpn^h!ihc!^5, ■ Quick s.rriplc Si . IchL^iy lh; Tr(-rieixJuua ^av- 
.ngs 16ri pag q DESbGN BOOK - (4.00 AIRMAIL include* 
Frim [!-::• m r b u 1 1 d i ny Suppl-m^ catalog. Book: 312 page 
BOATBUILDING WITH PLYWOOD, NEW 3rd Eddtofl C-Vry 
T36 95 GLEN-L 9152 Fbeecrm. Box 'flCH HM2G. 

CA M7D6 



CRUISE The World. Sstf -Sufficient 62 fool, IS Room 
Caiairm-art CfutMhr Parmly Ydc-N Ptena s r 0.CW. Catamaran. 
PD. Bax 1011, Fnchburg, MA D143& 



WATlRSUGf Spon i b^p^n45 waDarcrjifi; Easily Jwill, 
tr;i<-i 5 i;>::. , 1 abli^ '■.un^Deryard riaifenali w1Q& Io0 PhOl-b plans 
SP0 ElpiHtW. ‘Bps 456, YWchdo Fal^. TJ( 76307 



BUILD elfdnc Irplling mgtor From pOfPrtW* lUrdMrt, 
plarn S5J00- flaw And POO 131677 , Slam* I stand, 

N,Y. 10313 



BULD ta 1 - r SPORT KAYAK Paddle nr pp«k ftlflh 
Pli’ra. Templeles. £ imtntctwna lt4,g& JiD PO- 

Boa 162. Spring Lh« Ml W6b 



MARMEOUFMENTA1BVVKE5 



FLORIDA ■ A qkraL Duytr'a PanU is* tVwttfll J1B.B5 Wcrk 
Oppgrti^Uftl Ln mr-m Indu-^ry (VU0) $19 96 PU« $3® 
Pculw Arti«riCMi PrdduclrOAi J8I10 S.W. 1*3 O., 
Nlrini*, rtorieLt 33033 



ATHLETIC EOUFMENT AM? BOOV 
BUDtf^CIXMES 



BIGGER, Mwe ftowenvj? Unscin - 1 aster 1 1 Free Bookkn" 
UtKWBal. 00k 6624A. Det-toif. Mic^gan *^£40 



JFQfrnNG GOODS AM3 £dU>*1 i HBNT 



LAUNCH WATER BALLOONS UP TO 200 YARDS! Send 
SABF I or mrerfirilion ASC P 0 Bgi 5Kfl OunannllL- MN 
55337 



FUWa TACKLE, LURES 



MISSING UNK A Injnnparnnt r.*rvr: inal u'.lackeH tny ld#e 
lo rnOJ^liimcm I cut. F4el*ra: (pack Syr* change.. n& kfigi 
Eying. Detail t?-O0 Pqiylflon.aea N.SflkHmi-da.. Esw^viilc Mi 
4^73£ 



EftlGNES, wgnw 



WANTED - DETROIT DIESEL 149 AND 8.2L INJECTOR 

CORES. Call Frjps HUfllW. ijBOOJ 321 -42K. 

BUY WHOLESALE l k« PAGE ILLUSTHA^^XATALOG 
OF REPAIR PARTS PGR POWER AND HOWWER QUT^ 
DOOR EOUIPUENT, Pirn fv Small Engine*. Lewn And 
Oardnri £i£t*prii*r.l Cha^WH*. Ken* M.mbikijs M*re> 
Indudis Service Manuals Spficiu ly Tool* ^ccessuneH 
tWnd 54 0& S^Khr^Pirq, P.O. Bus 45231, Dept. P, 
Somnlli, MA 02 145 



TOOLS TOR SALE 



BOLTS. SCREWS, TOOLS, WHOLESALE, DIRECT. Quit- 
Urtletd CMitogSI ®^tffundablfi| ..CwftrtM, Dipt.. 44 Bert 
64 Wl*e&n*Jfl 53W 



EVERY iKJfFW r^Kfe UNIQUE POCKET DRILL- Un|im^ 

dsd use* tw me hoDbiM, rwchsjnie. hpumymeis Campmx 
wm 12 M»rtt4 bit*. id«M gffl. Sena $19^6 tn : MWS, 

P.O Fu-.k 644. Mal-iern. Aft 72134 



ENGRAVED lirais jMKk et k^fe . solid t -aas handle. BUan- 
hms kinl blade {three inlliehs imaxjemjm) $12.95 plui $3.® 
stepping uharges Paily D« e ■ Gi p ls. 1 5 Ob'serl Fiflce Shlrtey. 
HlY. 11567 



HDUSTRIAL Tfr®#£ add Supphea Catatog t5® (raffcnd- 
3tih>l Calaldq, 3613 Edisdn Avenue. Harm to*. Ohio 



LOCK PICKS Make Your Own fTolBsskmal Typ& Co*1' 
phdtHi OriwKvjj: & FHani 5LD.DC M L OHteld. 1747 Live Oak 
Bm Suii* J - 276, Yuba C fly, CA 95991 



mUDPAKn AwffiFiiftn iqa a-ll Biwan Tan, 

fted Manufacturer Overrun* 16-95 PN 1W U$A Made 
Money tekGu»*AWtlWPiid. AmerieuiTml, P.O. Bpk 
1361, Wotihempbon &Hcb. NY 1 1976 



TROWEL QuUii&g 3fl pages trom la^geM 0 S Manylpciun 
*r &1 Bulk Trcrtwrfa., ConcrelB FsniBhmp Tiweia. Drywalt 
Pla^ofing Tr&wele and Pelaled Hand Toois kAervhBhtown 
Tm^et Cdfl\p*ny, P.O. 6 <m 166<. FeysflevilEa, AR 727IK! 



RAA£HMERY. TOOLS & SUPPLES 



SMALL POUHDflY Furnaces, Suppiiet Free literal urn 
F^rWnid Pn^ducls, 3756 Soum 7th Avenue. Phoenik. Adzona 
65041 



STEEL, Aluminum. 0-aaa^Sheel Bar. Shop Supplies, 
Flan* Write. CEI. RRs.Bdi 163. Cameron IL614K3 



BAH}$AW BLADES, Any £.i,-y 7:«a kU-ralu •<< KhH* Saw, 
6$4t lidefi*reEer Dw, Npriglk, Wrpinii 23509 



UlTHEa-WIWFTTtiAL-HO&BT FHO« E34&.00, PETALS, 
SUPPLIES. LARGE CATALOG S3 M. CAMPBELL TOOLS 
35TH TEAR. Z1TO-C SELMA RO, SPHNWELD, PH*Q 
45505 1-5 83-322-6562- 



4’ METAL Outlie Lithe Si 14 2S. Taig. lE^Afl Prcctor. 
llKJwtf¥,CA 91746 



LATHE ■ 1S>MP5D 651969® Dalhared. Catakig 
11 « SRP R^9t. M0a 5»V. Hurw-ar^. W¥ 25526 l ;W| 
562.5536 



WELDERS welding sceafis^i ps- urfety aqmprnsnl 
FREE CATALOG si tfld^us femnda Crfii l4U-f» 13640 w 
*nw Wilder 11S1 i-.natocy Streei OndnoilL Ohio 4K14 



HOOK MATE. Keep rm ^=rd tooki id thiir f4ac* Eiiy 
tots#. Sfndtoraflmp^ii p. K InduAlr^eS 199 Wsrtlbr Sbi&fel. 
W HanMr. MA S2339 



TOOL POUCHES, RuQ^d Nyldn! Replace Worn-Out P laa- 
ttC. Organize Yijtii T«<tti Fret- flfdthue* PdlCh MullriH, 
Bbx 126 1- SrtUllitowrk *t¥ 11 767 



BANDSAW Wild^. A^nvplfsd f laris. J5 ifiO- Intpnnftlicm. 
W^lWtirve- En&rapfiis^, R-D 3. 3^, Truirw^rtiurg, Nuw 

York ^4666 



FREE ELECTRIC MOTIFS Detail S3.W. Motors. lHf£ 
Poe. Akiw. Ohio 4a3&6 



MEW Tsoi makr-s ^e^tof ho id damps but ct wire len 
bnma than ordinary Lianrps Free mrormahon or 

sand $19.96 62 ® PiH ^rttftslontok, P.O. 0d* 35547, 

Albugutff^ufl, N3U 671 76 



MmiYWMG 



RERPEfUAL Mdlion F^izifB Solved 1 Encuting Report: 
Nhwletter: Calalog $5 ® CEACU, Box 2b i H, lUtorton, WA 
96356 



FREE ENERGY! Fu«4lm Mptor^ and Gip^rik^. F^A. 
RiP fti?*-ling Gr^jpn, MQ 63334 



MPfWwE YOUR WOOD STOVE EFFICIENCY SIMPLE, 

Eiey To Build System DatJitiutee Stove Haa?! T^rougho<jiS 
your House Usmq Estminig Waeal Dues. Ha^pe Keep Mobile 
Home Pipes, From FrwaAg. Works Op Ks Own- F?ee Power 
Soureii Req.ar®eaa 01 Pdwe^ OatigM. WecKs With Any Type 
Coal Euc Stove Sand E19 ® for ptanis Jim M&Namee. 
Bo* 6264 Chft^rvt, WY 92003 



REDUCE Your Ak Qins.r.ttrtfrg ru^lriO 091$ S*nd 53-50 
tei flimsy ETECH. PO 1792 Dublin 



EXTRA M.PG. Help Earth n Inlgnmiign 15.05 PO 
&ok 92. Hoped ate. Qi*o 43975 



ENERGY SAVING lenklw* Wife* HwKf Won! Hub Qiri 
Likjr Tnnk Tvpfls Very Irtg x pen ynr*. Dur^bli.CdCTipdtt Flans 
HOM. Fiw inlgwilh 5ABE. JLM EIom 17ia,Cab*rtOty.CG 
61215-1713 



SAVE Up To BCPin On Your ifl^iiy Bi^lfl Oo-d-yauiaaH. 
Completely ta^imala %2. G. Dumthan. PO &d« 1505. 
LsnodAlar, CA S3536 
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ENERGY SAUG 

■ r'jantinutd From preceding paga| 

CUT A C COSTS, bA^kB ttiUT Air Cawih-pner W-ani Bader 
■ftd Lott UAQP, UeeniAd Ertghtvam ftrowdu Easy To 
FaUdW hMMTbOOA 69 95 PtoS St 50 PAH Eden Ernnipiiwt. 
Ztjfl Han we Btvti Se-tl 166 Memphis. TN 30 PH 



FREE cwHinfl iftfl domwlic worfer BTIJj in pigling: AC 
iyflle*n GcmDielppImJM* £n™i [k>a 177. Mbnle Rid CA 
9S4B2 



t(XAfl t ALTEWATE E^CTGY 



SCRAfl p0t*l hauler A- triple- eftflCL'rt Dtald tor I6DQQ. 
plans |£ 95- KunLz R2 GHnwuPd MN 56334 



SOLAR, HYDRO-ELECTRIC, WIND POWER equlpmeffll 
CATALOG. S3 DO. U.S.friXhfliernHiafial. WESCO BOK936. 
Red way CA 95560 



SOLAR ELECTRIC SYSTEMS! Panels. tquDme-r.l Books 
Free talalaa 1 SUH POWER - TEXAS. POS 2m. Fr WpC n. 

r«u m*} nd9i ?33 -bjm 



SOLAR etotoefona you conalrud Ss«J *iamp iWGS'PM 
HiywnhuriL G*inade hi:Is. CA 9iW 



SOLAR OWEM Coot Uvng Sum Mato 5m E™rgy 
Prqptfi Compton Meets *H pnp Or ClmTfiipg $4 DO DutfirM 
Plm To OVEU. Rt 2 Box 23. Cl*to*itore. OK 7#17 



fTIEE SOLAR HEAT' WORKSHOP, OARAGE OR HOME! 
Envy, IneKpemrve Thwmal Sqlar Pa nil a Fiord $6 00 KCT 
Mlfl Marilyn. Austin. Tuil 7*731 



SOLAR Shoiee - Guild your own i; ,i 30 Solar Qwnn 
hwh Plana - Mstefiato n»i Si9 » * 12 B> SAH ■ Sotor Sky 
Uflim:ST4 95 1 S2.oaSUi^ solar Y*rU OMfc 5999 - S3 00 
S4h |p Sotor Shorn. P Q Bo* L Wtoittmpgrt MO 21502 



HOME CRAFTSMAN 



ATTEffROH InwrpnmonliiliiEy Fto^yto* ptopta; p?n1am 

mv*. Cirn, fflau ml? uieluB home products Easy pinna 
■IlgMrpluns Smd 57.00. Frpnh AacafUE}. P D Bor 4071 
Oanbuft, CT 0651BA073 



UNIQUE driftwood him ptom SSOO Mulins. 19 
Frwnadi. Warsaw. H 6237fr 



FOLDING ADIRONDACK CHAIR Purl* and Firil SlZB 
Pailema 59 95 Id. Design Line l J 0 Do> 40355 

PrawdHKe Rhode htl and QZ94IHI3&3 



GLASS CvttaQ M?da Ea^y Ail Typ*s S3 00 Manual OAK 
3301 10th Awi SW 4105, Fargo HD 59103 



DYEH 1 DUO WOOOCRAFT PATTERNS' Fun, Idp-quriHlry 
moneymaker* Catalog + iarn£ric pattern |2 00 - Accents 

IBP-70K BdH 73*7 Conic, NH 03*67 



'‘GETTING STARTED WITH PVC PIPE FUfllflTlJftE. 1 

Cwoai 0OI 20» Tewksbury, MA 01*76 



FAVORTTE WOOD TOYS, Pattorm. Pan* Calatog 

51 00 T vt* 4"d JW 630M lynttn Wwh 9*2*4 



HEWI BUILD AMAZ3HG LIQUID PISTON ENGINE li’onv 
pip* rmin-gs Ea&v c-iana Free ininrmfllian AGCO, Hex 305- 
M7, Seminary MS 3B4T9 



FULL-SIZE PROFESSIONAL PLANS CaCoio$ S3 00 Dvfr 
2DOp4Aiu To# buildvtig hrwiurn«iu^e FutmEitr* DMign*. Inc . 
CP-90, 1027 ElrrwhaJe Aw., Glenview It 60025 



SMPER MKipdcralE paClarnfl catnkjg |1 00 CrtftW 
Delphi 11*40 Honh US. 27. DewVia, M-i:n-gan 48*20 



FOLDING until cdftee labie. picric tan e Unique, porta- 
pto 3 (totaled deugnE in 00 BiuepripEi. P O. Gon i3M- *30 
GrunfWKK. Atiine Ml 1 



HUNTWG KNIFE YOU HAKE Out Dl an "OLD FILE ', using 
ximpto Ipata IHiAlraiad mitruchor-s 55.0Q Id HandcraR or 
Cjlrlantia P 0 Bon ' FQ '. Beaumont CA 92223 



OfliGtHAL cnlcftiH twinging create easy rtrll size palter ru 
£595. Mdare. 5641 Waltham Way. Lake Worth. FL 30463 



HAKE YOUR OWN RETWWHG BOOMERANGS* Plans 

and L+irpwing in«rye1-*em S5€0 MJ& Publiih-.ng. Dtpl A 
P.Q Eiqa 3755, Bnyldwn, TM. 77522-2755 



IS HORSE Cul Oun Paltorna Fi>r Up Tp 59 Si to 
GaNer Paltems 44. Bo* 66. Pnnceion Minn IHT l 



FIRE BPRHKLER SYSTEM tor $fir&0as Design LookHar 
•nstali yourself SI D 90. GCLAL Ind . F 0 B*js 1217 Fremcml 
Caul. 94^30 



PORTABLE picnic TABLE made Horn one sheet oi 
plywood Plain 51 0 00 E Slrang. P Q Bpa S3&15 Bumphy 
D C C*rtNM VSC-5?1 



IDS POPULAR MECHANICS * JULY 1990 



HYDRAULIC LOG SPLITTER, Build Fgf Lftti Than 514M. 
Complm* Simple Plans 5595 AMCAS Tethmcal Bn± 1114 
Ocean Springs MS 39554 



WIWTl tor our cismp nieralure. aluminum A slwi Con 
Clamp Co 33 Si«*n ?E BtU^L MY T4O30 



EFFICIENT BilL Ann fleai.pl Qraflni^r PI^JJOO P0 
Bo* 71860 Uidflon Rls Ml 4Wf7l-08M 



FLAOROlES EVpin^Hta. Dili<«H4. geiKJK -zs rruny 
unique prpjKto using inevpepsma Etoei conduH ^Slarnp 
P4ew] JfiD. Arlington. IX 760034)036 



PLANS, Picnic Tsbies, Swings. Planter^ Trunk. Lmge-*e 
Chest VYidU&d Pipe Swing Frames. 55.00 Eath 
McCormick S Gihllom Woodworking. *3 Linde Luna. Long 
Be ill h M T« 3*9560 



WOOD, WOODWORKING 



WOOQ AWMAL9 Fiye toll sue palter:-,* S3 DO LEASE 0 
CcrLiin. 9B0Z Baymeado^s Rd. 4 12. Jaeksenyille. fL 32266 



WOODWORKERS — &tMd a wdodHeamer tar un&ar 
J2«J W 1 Aduiiiy &*nd miid ^KKt moulding and make 
rsdkil wprlf 4*gry arid lun Complete Wdd(ing SiuspFwwte 
51600 WMdwprkeri Enlerpnvoi toe. Bern 13091. 
Ckiito^wna City. OK 73n3-0Wi 



ByiLQ A utifiLOON c re alt a trauhtoi Giaaa O-nn 
Cadmwt with IhH DfcJ world CRAFTSlIANSHlJP 1 fraction of 
■the ™r wi|h Bitylg tpwtorflffnd DO- IT- YOURSELF in5flrgc 
raynt.SAndS5.S6 10 CRs.PQ Bon 6799. M*om Ditto 73i*J 



PICNIC TABLE FROM ONE 'SHEET PLYWOOD! Intor^k. 
Ing Pib^k. Sla^H Flat Plan* « 95 9 4>clr Dwngn. P O Son 
517.EWP.FLWa 



BUILD UNIQUE CONTAINER TO SORT RECYCLABLE 
GOODS. Plans S5 00. AmeriMCreharS. Be* t27 Danlvr, Ml 
48130 



PATTERN r&r 12 inch tali w<xiden omI bank 52 DO 5A5E 
Ftoed. 320C Quake# m . Ptingdeiphia. Naw Ynffc 13&73 



CHEMICALLY Agttd WDad 1‘nmiu la-making miiV paint - 
Aril i gu nigra Lag* SI Q. Anliqv’ne Bdn 30GG L*fcn Lurr-mm 
NY 12946 



PLANS Ttrfi, Decks Furmiure, Mere Calaleg 52 DO 
M chad Bdx 596 Haine-Lt-orl NJ. 98035 



NEW WOODCRAFT PATTERN. LEARNING SHOE”, lor 
pretthooiers kmoergarlen 5395 "hdudai handling 
VYlCKERSAWDODS&b Ydung EfflorpriD^a. 2401 W Mvnn 
End dklafinma 73703 



FLAMS, BLUEPRINTS, PROJECTS 



ROASTER ■ Ope*. Pn CanMwrler Designed Pton& £9® 
Fa p W To Mehe. F»i Tq Reni SGR Farms P £) Uajt 926. 
Ngrwfllk. Clhitj 44057 



PRIDE ENVY oi PROFIT i: i.a paint^imdi pitlurcs lu Ihj* d 
52 9 C OVERE D WAGON <r STAGECOACH- Send 51900 hi 
W*£0*i* Be-« 7927 JKkitjnvlIM. FkmOA 32230-3427 



DETAILED PICNIC TABLE Plans Eafty TO rxi id Hind 55 00 
CuSturh W Md Irtt P.D 3?fi Ptqudt Lake*. MN 5*47? 



I' ■ 15 STORAGE BARM Complete pi am and in«rudiOrii 
Si 2 65 ScifwCirt. p 0 Box 65249. San Antonia. TX 7R265 



RE1TIACTABLE DQUE Iqr clean warm pwlB, Bmchure 
51 00 Song* Ella n Rna 543. Niagara FHH. NY 14J0S, 



SUNDIAL LAYOUT lUNUA^ 55 00 RJd’. me., to 44SD. 
Epcporr. PA 16632 



THE BEST WORKSTATION UfK** aflicanl tmk Uh 
simple lonto Attractive inexpensive kffcoekonwn design 
Derails, plane Si 2 50 Liph^pace De^gn, H0 Chalytm no 
WJ, Rpasu-y. CT 06783 



BUILD ynur gwn PORTABLE BAR tor parlies andOUlmgs 
Full mre kali cwda with rpyr ylpciLn SlO#Bfl Nit. hom two 4 ^ B 
sheets -o t piywcxKi Send £0 95 and a BASE la. Areon 
EnlorpriM*, PQ Bom 276978. Bscrim^nlO. CA D6627 



DRY BCE MAKERS plana k-La trim mlormaEign 3 F 
Eoieipnses. 1 701 Wsi Nanhwear Highway, G^epovina Th 
U 76061 



RICH COMPOST 2T DATS! Convert 55 ga Ion drum mlo 
rqtpling dOmswMer Wilfi 130 ® Ih common hatd^are pa: la 
ftwtonE PYfwi Sl&OO E2PLANS. BD4 3421 4-A 
M wneapDln MN 5^434 



AFFORDABLE Hiju-M- Piana wdh mMetiala mi lor 2 aio-ry 
Cnnbnrr.pora/y rKidBvw:? designed tor Bmali lat and small 
pdOkBihoo* 1 sat Bfi DO G uto only 5125D6 Amemtan 
Design AMneieles. 1422 Wi#wigk Avn Warwick. Ri {Su86 



BULD A PORTABLE BAND SAWMILL UWig matorcytle 
whoe^s. Engine InJoimiilon S5M retondaHe. Plena $4D 
Tha Downing M.M £ q , W. WamefydUe. NY 121B7 



COMPLETE PLANS TQ BUILD KTH CENTURY STYLE 
HOODED DOLL CRADLE. Seng $4 99 -MRii Check or m 
DTder. la. LEXICO Enierpitan. Dc-pl O 1-8 Brown St. 
Crnawfii Michigan 4&I22 



EASY Swingwt Plan* 56 00 Wme Sparks, P Q Bna i 16 
Miters. Ohio 4£iso 



PORTABLE BAfl^ome&r commerciBf appiiLeLinn 54 QG 
TRP tree POfi 3M. LamanBu Fu 334t5 gE nflat only 



LCJfTB Plans and insirucnpna tor DormiMPnea and Apari- 
itierni Sq™j S7-QC P 0 Sox 69i. Kent. Ohio 44240 



FOLDING, CAMP TABLE Plan* 53 00 JKk ffMiflMftfe, 110 
Tnombuih Trace. iMrtMnllf, GA 30245 



MELT Mfliai' innripenmve easy to duild Faundry Furnace 
PHhi *10 00 SMM Indusar-Bs Qo* 1316 Be* Elder SD 
67T19 



BUI_T in ilerew ap^nkei iys.inm pium Flush rnounled in- 
wall units and aubwanPef Gupc-i Hili Eivy 1 q build Bond 
51995 DP Tochnlhelp, 1515 N Wmcn, Suite 1», Si Lou'S. 
MO 63132. 6 DO 965-051 2 MC Yim 



COMPUTED DESIGNED Picnic Tibia wilh 5|yL 

iah Hfic iinmg Chajra, Campleic Plena 59 00 Box 341, 
Rpga*y MN 56374 



DRAFTING TaHto Plant ilOOQ Dimticnd Drafting. PQ 
0OH 313. Sandy U1*hB4Q9t 



BUU YOUR OWN ENEFtQY FREE SOLAR CAB. 40 to 70 
MPvii Camoiele Inalructiona S16.00. S2 00 PAH Ito/agi 
Pti&iiihing. 13100 Wagno«a Ave . Sene D-2D2P. 9t7i9 



HOME RECYCLE CENTER and Ccmainer Crusher Plans 
plua 50 Frwgy png Money Saving Ideal 19- E-Z Plans PO 
Bds it|, Elmer. N J 0^10 



BULD mifi idJ jI arm or labto SAW EXTENSION TABLE. 
Ideal Far HcrmaWGfkdftpp Aiiartnn Easily StQfln GamiMCI- 
h Detailed Plana $7 95 Leiaum Dpi in, Champhn. mn 

1531 & 



UNIQUE 4 IN i CHAIR u« as a chai t tobie, ifbnmg beard, 
or iBddtar PlMH 5900 Chair. PO 0 q a 1706t St. Paul MN 
5511? 



secure hidden storage spaces tmmwvi steal 

whpl thrjy earn imd Kift Plans H O A<h«i|flOe BdK 130S, 
Mourt? Ary. HC 27030 



ADD A MESQUITE BARBECUE COOKER Id yuur bach- 

yw*d lery* fli-iQugh lor lamily SAd Ir-rinrin. Fpr COMPLETE 

add EASY malTbcuana on How iq Build". Bend 55 BO to 

Lyle* Meial Works. Bos 326. Lakewood, N.M, 88254 



POftlXNOME 



STQR woodpec>e- damage For tormuiy mail J^OOO rn 
Cmdai Curnpany. Bos s 1432. Lavwg. NM 68256 



INDOOR AIR QUALITY gel tools an Raaon, l PG Ei£ £4 
JDS Bov 161I6. Muweuhee. VYrnabnaln 53213 



MkCE, -its. Vl-I -rrp-Js: Pan 1 e^ietmifMIte! locale With 
"RODENT RELQCATOfl Ltya 1 T ep WiH nol Jwm lur^y 
rtitokts Built tor penmas Plans S3 26 to ITS. fldn 648. 
TltLHMUlW PA 1tt54'm%48 

HOME aJUMG & M!MOOGJNG 



BE YOUR QWW HOME CONTRACTOR. PERSONAL HfiW- 
TQ GUIDE, SAVE THOUSANDS. S9 95 ThdrnpMn. BOi 963. 
Lawrenceburg, TN 33484 



LOG HOME FACTS, Ownw tbiider ta4a helptol hiwa an 
building end awning n log JKjmi ST&. Ytorkmaft 1B364 
Slftlfc Rd Nurlh Rpyafltan Ohm 441 



CABINET DOORS, acceseonefa. catalog 52.00 Knchvi 
W*rk5. 8S5 Hwy 5 NoPh. Mountaifi Heme. AR 72653 



Outdoor paddle fans 3r ■ ar - Limnad Litoiime 

MYarranly Qjeal tor Porthes. GnHBnhguHE. Gaiebaa De- 
tail. $200. AM J P D Bus 3232 ftohsiu.ry MQ 21E02 ■ 

am 



BECOME A CUSTOM HOME BUILDER. Gel in an the 
prdfits now Trade saqruts rp^'aeled. Camdleiit program 
available, to InrmMidn $6^0 J B W PubUcaHotB. P D Bail 
76640 AdahLs. GA 3C35# 



SAVE 1 1W0 b Be y«jf Own Home C^rntreetor Detai«Kt 
Boolilei He*piCtrardmala Cpnslrucl cn, Helptol Hints. Sam- 
pia Ccnirar-I * PittolH and Mo*a 51 1 95 J Q Inierpmea. 
PO Bpx 111 CMTtoytiie, Ohio 43113 



{Cdrilirkwd bn nail p*9*t 



HOME EM^-DMG it BEMQDELHG 

PYRAMID Cabin. La* Cosl. S mpta Connlruch-pr. Ennrgy 
EUIclra.1. Strutfural Strength. Intormshon Paf;kiOsi 17.®, 
Pyramid Ham PfcanB PQ tos 407&5, *tae Arii^i 
BS274-D755 



M.WN& A HQilC! SH¥» -up bp i$%l S* ch* conamdic* 
m^nagR-ri Fflr H c.;>mplck; pratosE-crtal outline lauding 
Ctweh^f. bid &unwnfcfa4# scheduling. boakkaeptaiy,, etd, 
S*nd t^96 To; Accgrqt* Cttitiruetton Many^pment p.g. 
Bo* 8671, OTilldrt. Mteswun fl£JW6 



FTOQASS 



RBERGLA55 Ukrih - Mai - Rowing, Pgfyeater £pgny 
Pesiina. Supplies Caiffitog $ s ,®. rEfomHibits, {Fi^pgi^in^ 
Book » DOj MA:UU. IE AquHa^e. J ona*ari?3. NY 1 41 5& 



ptAincs 



CASTGLTTE ianwid W*iii«. C^aJ Cisar. ootors. Fflf 
caning, rrrr^iririi ig, <s»tinfl, libtrglnaing, repairing and 
reprnducmy wilfcftur Mild Making Sup^Uea Ca'dk^i? DC 
CASTlXJTE, mpl 90H-PM. StUt3i1. WflOdBtaCfc, 1L 6WM 



SIMPLE Science Presemaliafi to PiisSiM- $400 P09 
St&S3S. Swto,CA9KSi 



ARCowmomaftFEATnG 



JUF1 COMNTKIHIHG A HD HEATING EQUIPMENT, fOrid. 
wp&m WHOLESALE to you 1-HH-5AY-AJR-1 



CK} IT YOURSELF 



REPAIR sir mndfegning ^irtpm^ Wp II shbw ydu iKsnw 
l&jUStrja&d hrastwaign rflanuA!' HHtfNfcS yOu (tta pf^iples cri 
air ocfidi boning how to disstgn. maitfi. and rtpa : 3 i^ema 
tor home® and tMJsirxrcs Ouar 3fi0 pagw Sflina |£9 Si t$. 
ftetrlgerasion Reiearn^. PQ &jjc 2430, S^in^iOiif, 0+iip 
45501. 



ELECTROPLATING Complete Te*1bOO*, Eledrcp-Sto 
Mcital.iLu ttoM-ietall ^ $14.95 Details Fw. troplsi Palm 
Buy, el usm-otm 



ARROWHEAD Making Monnrtitm f i W WHS V*dfws 
C9 9S, Shipping J3.&$ USA Only. Carnmani Cr«1i. Eli n 
SW1J-U. Oantod Ppiai, QR 97502 



VIDEO'S I re tru cl lone I taxra.cian^wtoriw^a^gnirteclr*- 
ea l firing, cawnlry. pfcymbing, ymld ^ ate FflEC CATA* 
LOGS AAUM. m-PM Snginwr^ C*n|»r. Attain* GA 

mm 



IN-GROUND 5WHMHG POOL KITS including 1 horse- 
power pump and Attar. Lifetime Wawarly, Iram $1,B3S.«3. 
Ml -7 W-W* CdHti. 



GARAGE DOOR OPENERS ■ Radio Controlled ■ Buy 
Fflcloo 1 Direcl ■ Thousands In Ij-hj ■ Efe® 

Homcewnaff Inflalletiftn ■ Shipnwnh By UPS Or PP 
HMpdi*5t E-SWipm^mt C^mpftny 1S50 £pSl Empirp Anvm> 
HartKJ^. Ml ^802? 



BUILD A IS *32 IHGFIDUND POOL m ? rtMkendi it* W 
k>* il II wa QQt 10 lotto* 1 t#m. $1435 i^aaa Pooig, 

IE-50 Onundaya N Y. I3IS2 



51,000 Catalog Li««l Source *0* A?Vlfiin^i f§®. 
Di^wtosry. Son St2+S5N. AilanEa. Georgia 3Q3H 



COOL IAN 5T3T£l* Why ConveAlaivI 4«n- 

tmn^ SMatem keepay&ucoQi Plara. S7 9i Cool Tan, l34t 
MakUte St . ftaikie, Hi *734 



CONVERT 12V DC. drto 120V AC £a%. in*sip*fiSiy0. 
Ptois $7.35.. Sweflera. see Zandackl. Chef-ai:-^ WA9B532 



POUUWAY WCHHKBENCH tey RusW PMna No Power 
Tgpki ReouKud Grant Fpr Handymen Wgod»nrkPftfl Cmrn- 
tea SShdSfl.EE T UtMMBtisx 206, H73 Kpnsinytuin BuMalu 
Nfrw Y®tk 14215. 



POATAfiLC Citmping'CooHsnQ T&m LigfAw^gbt Cenw 
part 6 'k 1 ?' Canfw Eiay liuatfain^ liwnmcfipraj $300 
Daiignemft. P.0 Ifitt. St. Pgyl, MW 55101 



FIAT ROOFS - SAVE Ah Any size. toy. aare loolp™! 
method Pfo^op 22 yeara Tjovb^liriiei Delail^ ROOFS, 8c* 
ft35C. OiefryMIM PA rB035 



BURGLAR alarm! HluStiaiiKl T£l?u ”Uunft with idris W. 
15.00 -eiundaslfr wnh kit puici-ase HoyiA Setiunt^, Our 
1555. Seminole. Fla J«4I-'55i 



REPLACEMENT WINDOW INSTALLATION MANUAL 0* 

M^IQf^d By tnswilgit ir^ktCFaii Pidu^fe And 

ftfring Guidi? *7.9i. VHS Vrd^ t?4.K- 0uH*3*-?iry, P M 
P.Q. B ik It 74*. Ft WSytM. IN 4^^60-1745 



WELD wiflh your wihlckeS adlarnaic!- Blur priiH^ a tBlp- 
4dgw^StO-95. R^nehp Cordova, CA 

3574t-q3a7 



HO SWEAT! Tgmt Tank Lawr Eiimifl«tea Cald Wulti Tank 
Dnp, OftnwifliHl Fhwri ItQ.OO Indwtei Wjtfifef D*i*r f Ofr 
alhiH IrtngvMiOiii l5W8PkHf*r, MUfenJ, M!4 W?MAC-ViW- 
AjYNi 



HAKE CUSTOM CCWCRET1 STEPPING STONES EATy Bp 
Roup* M mm* S#K»w? You Hgw $5-00 ED. PO tSi?S 
Denwr. 00. &9S1-0 



OCTECT RADON GAS IN YOUR HtOMF* bmkkft S£W 
Gkjbdi Pwbsic4rtions. P 0, fta* 20 m 9. Slmher Ht?.. OH 441 so 



MOWYL«wnnM?w^erigirwToPo^K?Oi^iawrn^i1 Air 
Cgmprs&gor Uaing Hgrne MiCte Rfled VlteRS MODIFY C&/ 
Sluirtr-fTo Slingnr Arm R^efelll Pit^unfl Mac^ne -MODIFY 
Car £t0v1$r Tp UAriiihlr Rtovflrpibta 4y^^ r Few WinrJ* 

Gp^Cirt. Renting Bf^bplplp. Plp^a $5.® Efeh All Thi*g 
And ViOffP S20Q0- S*ntf S|(imp^ Envifippe 1q Chirlits 
T>Kg™ PO &Ui 154b. PM, Tna*g T?5Sfrl54# 



RECYCLING REFRIGERANTS posaible ubj^ iweinidifi- 
eror g4ha.f simplr methods Hfcj^ntedv $685 P OuflldY 
Do« 2-740$. SL Uw. MO 63U1 



CUSTOM BARBECUE PIT With Rnh^it And Ad.LsLbk- 
Cliareoal tKigPE Bj:ld H Ydur$air P^arife Only $9 95 Send 
eh B£k dr TiLT'iKy Ordei Td LAG Cu-HdlTL, P.O Bus 31214 
Beii^adj MD 20fli4 



AdR-Cindtlion any ca/ ft he. me ri- unde ■ $HDQ.oa. Errvi- 
«ir-nne--1dl|y Slid $10.00 J.C K :nLai|. 5020 

Saucb 320 we«j, Muirty, Utah $4107 



DOH'T LET YOUR F=OOD SPOIL! TMIUbteaimt SW; -.rit 
rt-r- L»<aiHiii pfdUem^ NMnuBi |UB orwkmd 

auikbw. 6ntirpina»K Ho* 1S3 tfii 'vwmn.Y&k 1-EZ73 



FATHER ANE SON PROjCCT Wood Two Man frost 
Slrmrta Conatrucliofi. traLrirctians AM DnMop. Send 
$6.% Tc PflOitECT, P.O 1022, Ashetewo, 27£oa 



ORIGINAL HAR-B-GUEl! Etflria Yilir ta&ti a-Jds 1 ¥\h\& 
and Recipea 5E 00 P □ Boy t KS. hew Orleans, Lcu-i ana 
701 S6 



360 H^.ry-a-way eaipipfiie-iis-rlidC.h yard grill. Inexpensive 
easy Plato 15. MS. BIW, Inc., Bduc 1 145. ElklUrl, IN 46515 
1145 



WINDOWS Sa#a up Sd TS%. by maAing Hnan. I^APuciwai 
iKK^-lel Easo to Windows. Bo* 331. Pori Hope 

Ontano. Canada LiA 3W4 



p»c aUP TRUCK TOWER FUkkrckI AenadYnamic FtomDV 

able-. Fgr !Nork Qr R&crMtion fasy To frj^d. Ptans a^d 
IratmdCEign? Send $7.00 MO&POD. PO iM. New 

Tunn 



BODY REPAIR VIDEOS H986. Fr^ BrodMim CaK 
TH*ngM Pfc&mtflions 



I^CYCLS Laundry i^gier to Ulusn KpIcIe. Puns 3ASE 
$5-00 W*tftr S^rtSri P.O. Bg?r m, DuMm PA 1»ll 



AnTS f CRAFTlt, SUPPLIES 



' GETTING Started in glaine^ Glau; $1,00. Wh ltr-Tirjrr 
flii 2065T, Hanrwer Mafia 023^ 



CLOCK fiicrtiranHi. CnmpCiiwilj. pMn^, <:pLi> y toil end 
art prinu, vlvahe* segss, tenth idhte, die r twir^ iuppitti. 

0 t <D filiCki vrddUK irunntftr AH, flentnl* - dwfir 1200 iSrpm? 1 
Wticiltsa* S3 -30 tel ud^lwi: . Sleebu ■ P.Q Btnr4£3^P 

AnderVitf NJ 07321^*63 



MAKE MOiCY FROM YOUR ARTS ANO CRAFTS, Tern 
hgbdtea wHoejdrs oaaM Pineal, thorough, eliciting bodk! 1 
£4^ Si 4$^ fw b&t>j VAea^lasierMrd ^^mber artd 

nsputinn vTfltQ MgKemrg. &gjr 020-PM Sfifanish Fori. AL 

mvr 



CAJTTOOMNl^ CD MMEIIOftL ArTTS, 

nGWftWfWG 



CARTOON f-x Fun and Monayr 1- ! f ree Bcoklrf in Cadlecina, 
0O - * 40 &mA. Oairoit. Michigan 46240 



WOPELlw MOOELS SUPPUES 



ffiuNG Canon Model Plana. Cateleg $200. Greee-PMTO, 
&Oft B®. SUfllinw. f L 32573-0092 



WCREC9BLE ELBOW ENGINE. Steam or compassed air 
EaPMtenr maials- pnj^ i $4-9$. Prgiecta. 2$ Noia^ Dr. 
Dfrtitfur JL S2S21 



tors, CAMES, KITH PUWLES, 
MMIE 



NEW TOY IDfiAT Aecose Toy Cdf^pansea 1 Have A 
Quiiipy Rrntoiyp®^ Wgnt The Competitive Edge? We Can 
EXCEL Full Oew?topmentAnd iowntor Agan^ 

service stasoAtm 



CORK 5 HOOHN' FOP GUN tt.ML Wane $2 00. Douglsa 
Bok 246925. SatJJamefito. CA M24-5&2S 



M«3C TRKXi.XTKES. 
VENmJLOOUSM 



PROFESSIONAL Hugs CalMog. 1.W0 Tfifk* 

anti Elookn £4 50 hank Ljw'b Magic Facia ■>■,. !>np^ PM7. 125 
L:il«iKi $U«fL 8041 Oh, VIA 02 HI 



FREE! World'* L**dmg NOvNty C*Uk>fl 1800 d0k*K 
TriOAS, SdlOhOi. HohfcilS JOhAfgOrSmith, F-01, 

&4d*nbgn, FL 34201-5600 



FREE CATALOG: VonOiloqui*m, WngiL Cltiwhidy Pup- 
peiry EdJ :K>mrtg'’ iniili unlkvt CnLa’Iam SuCOrii- 

Uly, Profitably 1 Maher, Bok 420-PM, Lilllelon, Colorado 
flOlfiQ. 



dDGGUNG. Sin UsSHJn* $4 00 Fgrtl 2^fl W 

Wggdl(pwn, Tpnpp. FL 33603 



HOBBIES tCQLJ-ECTIQftf 



UlUTARY Med4l* CmAlogug $5 Oft Sv^Ki^Kki V|^ 
«.». Vwi, 04^ tSaOPM Wiuomsr. CA 923^1550- 






FREE FLAG CATALOG! U.S. hisloneol, inlemoilo^l 
AGt*aaon^s. ftrowse 'n Buy, Sew 5G4-M7, a«fc&mid. NY 
1 1715-0504. 



FLAGS! FlrAG^ FLAGS A FLAGPOLES! free Catalofl! 
L.bmy Fles.PO. Son 424PM RwdsUfTB. W1 53959 1-604- 
5?1-2^ 




CDSTOM EMBROIDERED EMBLEMS, PINS, DECALS. 

■Fs^ti Cd-MQ^-Owiiea. Fuish Sifeieh gtawan , &1 P jane N Y.C. 
1DQ14. (S12| &29-2291 



ANTKMX5, RELICS IMMAN GOODS* 
CURIOS 



FREE Li SI IO 3ed04il Col^fiOlO#* 300000 Irid :nn AnifKkp, 
Spearsk Pols 50 300 Minerals And ros.^ss C^ddO Trying, 
Bd4c B6& Mudree^boro, Afkm$n& ? 1 it 5ft 



MILITARY WSIGftiA.ETiC 



ULB. MILITARY INSKjNLA Large Celakjq. $2 03 Saunders. 
Box 3123PM. Naptn, FL 33339^133 



STAMP COLLECTWG 



FREE Hiecwml hsl rwioest co^mrwa IVA Ben. 197-C, 
HanrarJ. CA 80232 



FREE fx.h WdlVh Fiifl Purchfer: U £ Appr And Wan| 
Li^ Sflniige 3fle igr HpndSrsg Tbe Slftmp DdUttque. P.O. 
SGic4» WadiH^ NJ. 079*0 



FREE simple 3»L0i catalog 'W MirlHkstM-U, 

Wail Ellrjurnl eld M\ 460-33 



30 DrfFlREtfr 0W U.S. batwiidTi 166 f and i B3B - $1 .00 Ed 

Flgyih, 4?3 5!n$p;wd. Man«1|«ld Ohk5 44907. 



OLD U.S. ^ta nps cm ucjrcv-ul Bhenmpn Rnx 15355E. 
PhiliKhilpflta. PA tgiii 



WORLD ‘Wide StFwnpa mouniad in books on s^o^ea 2c 
Sfi«a up. TRUST STAMP COMPANY, PO Be* 1»-P. 
Jamaica. N.Y 1 7435 



500 Distant W^i ce Stamps. Only $2 OD! ApprdviU^ 

feiebesf?'! Bon 66 Si. Jename. Canada J7Z 5T7 



FREE 1 ! My&leiy Betactinn With AfwtnUs spe-bawn. 5023 
Madison, S-pokann. WA 89005 



FREE U S. iMint pidonet set compete. Mhy! app/ovaJs 
inciip46d. HU defend. Bo>, 4667. Sam a Clara CatJtiwnia 
95W 



LIGUiDatinq tramendDirfi Old Acc^nuiaLten. 
LiHta Fiee. MalaSo MaynaM. MA D17&4 



"INVERTED ERROR" - ISO Different y^ted Slabea. 50c- 
*i!h spprtnryi Luray, P.O &g« 7086. Silver Spnng. MD 
209Q7 



BOOK Turn stanv& into dash! $4 95 Rutch-Fi«her 
Stpmpg. 31830 NoNh 1 StJi A ffl*me H-3. Phnehij,. Ariioata 
85W? 



ONE! 7 we! Three." Oftni Btxmp App~<ev^i’j> Ragardleae 
Catalog Klasie*. 4!Sft* 52nd Si.. Sun Di^gg, QA 93 iQ^ 

{CwAlmNd or nenl page} 
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£tAMP COLLECTING 

UM Cpnwn*mnra1w* PkahJ BJCK*I Or 3£] Cfimmemora- 
i jvn Qr 200 LJssd QaffinMmorJtivfts Si CO' Approves 
London E>pui*p^ ConlPdTOh. NH 03229 



PHOTOS A PHOTO SUPPLES 



QARKRQ0U CABINET FLANS - Vft-y coflrtni&ni. funa- 
lionfel. and LUrKhva Call 904-725-7686 



PLAYS, SONGS, MAMJSOTFTC 



POEMS, Songs Warded Recording Publishing 

Broadway Music RraduclKhne. flci 7*MPM. Sraoti. FL 

3357fl 

FREE SGHGWfflTlNG SUCCESS BOOK 1 Top Records. 
Boh 23505PM, NoahYille. t N 37202 



MUSIC WSTTflJCnONS ft YOTHUMEim 



INTERNATIONAL YlOUN COMPANY, Iflflwmd. Iwhs. 
vanMlwi. parts. accessories, springs gosw. in&humeni-j. 
focws. Vtalre guitar kits Catalog Si @0 Depi PM, 40!ft W 
Belvedere Aw.. fialiimore MD 2i2r& 

AC CORDIOW5. CONCERTINAS, Burton bo «e« no* used. 

repairs. trades, credit cards. CraligJiDne Bos 40 S Warren 
Ml 4SG80 CeEa.-ogs 313^755-6050 — EO0-3Z5- IBld! 

ACCORDION Top Brands Co fdOrtSH. Buy EHrecf Tienipn- 
dnun Discount! Had as, accepted Free brochure fm 
A ceordiofl-O-Fama. IE Weil *9th Street. New Yorh. NY 
10071 F%wwZIZ-E75>-a3flfli 

VKHJH, G UTTAR. elc.. making maleriais. accessories, 
books. Catalog. Si CH. Interolkmal Lufhrere Supply. Ecu 
500M7 Tula* OK 741 SB 



BANJO wdee maori wnHa Banjo. Pi i Go* SOP. 
LaoevHle. TX 75667 



SELF IMPfTOVEMENT 



FORMULA lor making art rmai.pns work |1 00. 5A9F 
□ay. >702 West Cinreidat*. Suit- i«. munta, A? 05015- 
3372 



epucatkjn ft wrnAxrnoNS 



TERHPAPER mialmi I627fl plpttt available! 3K- 
PW catalog- ruih 5? 00 Rinnan*, 1 1 322 Idaho. *M6MK. 
Ldi Angles 90225 Tail Free Hetflure BOO-351 -0222 
(California: 213^77-8226) 

OCTECTIVE Ik-mt Eludy Course Free lapel put, 06*11*1- 
cflv. greet lutum Professional InvenkjaLor ScSioo*. Oepl 
CP PQ Bp e 41256. U» Angelei. CAiHHI 

FREE CAREER GUIDE. Earn more money wilti Suecea 
Ptov»n Ccn-Mpcndoncfr Olpktfrtn C**JYS*S □redeem 
Iniiilut-n ^£3* Apo4HidW Str-wpl WpA I Toronto. Canada M5H 

m 

BfTEHSKM And FosL-Gradeate Awarda m Philosophy. 
An Science, aoiamc Medicine. Homeopathy. Rn.THjr.ics 
andbllMI+S 30 SUb|Kt5 Curricular tree (airmail $i 00 rn^inrt 
ablel Regislar. S-useei College ol Tethnofcpgy, Nighhefcf. 
Oanahdi. Sussex, England 

FLADlESTHEStA, Radionics and Bowsing Baotei. Courm* 
and Epulpmedl. Electronic Hbmoegpaltry Equipment miub- 
Iraled JbPaaecelalogue Frw lalrmqil 3donare| EaiaWimhed 
over 4ip years firuGn Copon Laboraicrms HighFtela, 
Denen.ii. Suswk England AN 1 7 TEA TnlflMS-TSKIA f*x 
06S^700097TbIpm 95246 

PIANO TUNING PAYS - Piano tuning ■ Electronic prgfert 
agreeing Ln^rnsd msi^' athomu F rae to^Mfel tales Bryant 
School PO Boh 197M, Sacramento CA 96619 

NONRESIDENT UMVER5JFTY DEG FEE 5 BOcheibra, Mas- 
ter a, OcctoraiiHi Acti ed usd ineKpenaNe, last. Credn ie r Me 
ejpanance Free sixteen page S ek-KIsI Or Jor-nsea- PO 
BdA B36PM. Benicia. Oe WhW 

UNIVERSTTY DEGREES *ithuut clashes AccredHed 
Bach&lbra Maalara. RsD'a. Free FAC Is Revealed Thorson- 
PM-7. Bds 470066. Tsrfca OK 74147 

PARAPSYCHOLOGY C&irrW Diploma Write Umyersal 
Esolrric, DUpl- PM7, BOh. 592 i 91. Florida 33159 

RADtEffTHESlA ■ Radlonifs - tfandeopalhic Boohs. 
coMvOb A aquipmeni color celalogue ip&laga 2 dollar? 
Bruce Cdt«n Ubfiritonas fesiobllshad *3 yeoral *ine ncan 
OfliMa.PaTECH PO Bov 29 1 . WUMMh In $0063 Fai 
I -70B-623- tflBO f l hpne.j^r0fl.2i 7-1660 

PRAY.: Readers Obey Jeaua 1 127 Nt Filth Si . OcaJa Fla 
33670 

LOCKSMlTMNG, Unw*rK*l SchoOl □ t MasMr Cprrmpan- 
defide and Shop Ironing, 214$52PM, S^teAnrenho. CA 
9565h 

HE A TRAVEL A DENT OR HOTEL MANAGER, 'ram at 
home. WUtetQT brochure. Specify travel ar bolal America™ 
Educational InaJiiule. Depl ue-0?-9b 3707 Mam Si 
BrkKtepcil. CT P$606 

CALCULUS lo Engliift Trflrtilasor Teach Yourtell Highei 
Math EASILY. tS/DO to IftleG^eal. Bon 510 IJpIcvi NY >1073 

1 1 0 POPULAR MECHANICS • JULY 1 990 



LEARN Homoeopattitc Medicine or Naluropetby rrpm 
miernoliddilN Ac-crediled School lo Prolesaionai Diploma 
slanda/d Other courses Dietetics Kadicnrts Ealabli^ed 
1961 ^oipeclus free ^airmail 2 Doiara^i BRANtRiOGE 
FOREST SCHOOL. Highiieid. Donehii.1. Sveeex England 
film 7/ EJt teieh 95245 FAJf 0025-7^091 Tel OflZS-TWZH 



PARALEGAL GRADED CURRICULUM Approved Name 
Study. Most ArtKFdabie A Ccmpreherurve IDG Years d 
Legal Tra^ving FREE CATALOG. I -BOO-fl 26-9 220 

BLACKSTONE SCHOOL OF LAW, PO 6a. 7W906 Dept 
PM Dalloa. T% 75379 



FIBERGLASS UOLD&Learn h C w To M»k 9 Thani 2 Hr 
VMS VicHo SS»*fl« Prral Book jl3 00 Hofneg^wn 
Video. P 0 Bov 4776. Cow*. GaM. fliTJJ 



BECOME A PARALEGAL Work MViCh Altorneys Lawyar 
iwlructed Home Study Americas F«reaJ ParBiegai Pra- 
gsram Free Citatogye 500-223^642 Dept UH>27 



FREE COLLEGE TAPE E-iern d l Busmes^Pubhc 

Admintsiraccm LaarGr«Ltate-Undeigra<hi«aJF Fir^nc ni Aid 
.'BdOi T77-29CH LaSala? y^vers-iy Mfliide-^iHa LA 
4DG0 



BECOAlE A Loan Officer U-nderwritef . Demand Com- 
plete 60 Page Guidelines And msh uclians Flvs free Loan Kit 
519 95 Guaranieed Mission Mortgage. 24561 Rayrncdd 
Suite Z /0 Ei Toro California 92636 



SCHOOLS 



HIGH SCHOOL AT ROME. HO CLASSES. LOW MONTHLY 
PAYMENTS. INFORMATION FREE OUR 9GTH YEAR. Call 1- 
■0^236-5600 OR WFKT1E AMERICAN SCHOOL DEPT #3A5 l 
650 E 56TH ST_ CHICAGO. IL. 60M7 



EMPLOYMENT n^OflMATlON 



CAREER SEARCH HANDBOOK. Find career protas-onai 
wfly Used by tarw wnsiAtants. placement tirm c^aramg 
thousands Molhpda Ifltlara. rafum»p SlBfS MAI. PO Boa 
79314. HpuElew Toiaa 77579 



HOME iisLvnhlp ElecU^n.Ci. aulamuHirti crall^ typing 

easing 4ppiv No^> 12131 261-61 n 



f UTURE JOBS F W5esl -grriAing ^CUpiWdns W* vihal 

Irg-ning needed Id g^Mfiam SG » k? ireonnglipn PO Bpa 
14766. Ffcicbinond Y»i|r nl a 2322i 



STAY ROUE btflkq J17 SWypprly Fyrt TirtTm! Nn Selling 
Cnmpret* DM Jik ?1M404»9EM 319 



JOBS. Any '.lain. Any dgcupaliqm including gowemmenl 
5Eilff public. ANdi cruiHranipi, lugs, ship* rwarbcMLj, CHF 
rigs Waman-Mpn Work manth-HomE mnnlli U$A plus 
uversti-js lnrDimai»bng5 30 NflEi0nft.de EHpluymenr DJ07 
Canrel, IN 47 HD 



HAKE DS |Vue HiE.-j way Complete AUCDON-GUIDE 
ahaw^ how. Only 51D00 FKrelme Publnrfwig. fins Z3H 
Sandusky. Oh 44&7^ 



LAS VEGAS Jdh InPorrflJl -dn f- r . lo: Jobs EHui 0O7t7-P 
Las Vcgjs. NY S91 6G 



HOW TO GET fesl Jobs m Trucking. Step fly Step 
Inalrucliona Se<id ti4Q0 KD Enierpnsas. FO &oi 
7»1?3 Norman. QK 73070 



GET Thai IrlltmOw. Gut T|-. u e J u h- Guidelines T=*nlcrvia* 
Winning. Resumes 51495 Al Arsen, 24551 Ftoymofid Way. 
&He 270. El Toro, CaM 92630 



ICLPVUANTID 



OVERSEAS- To H 000 Daily' FREE n S r I1NCPO, Bo« 
13H0. UaVeg»¥ NV (SHE 



GOVERNMENT JOBS 515.&4D - 559 230 y« ftew taring 
CalMlt 005-667-5000 Ert 5^20024 current leddrel Ilia 



EASY work* EhceiieM Pay 1 Assemble Rrbduds Af Home. 
CaH 904^64 r -5003 Ent 6030 



OVERSEAS 130 000 ■ 575009- Free Report' 

Empldyrnenr. Ban (9760- AT IndUnap^ifi, IN 46219 



EXCELLENT Entra inrome- 1 E ny Home Aasembiy w«k 
24 Hour Recording r6i Si966-6Q53 Dept HE 



4TTENTHDN! EitCalkirtl We^CS Far SpOpe Tiihe AssomlHy 
EiBdravuca c rehs. Othert No E^perfleca Needed dll 1- 
504-S4 1-7770 Ekl fl3>7 Open ?4 How?. irvcJ^ng Sunday 



HANDYMEN HEEmOi IroLall stgna. display* fisluie* ai 
varmuc local relaiiera tor nMianal adveriAera Too mucR 
work lor current permnnei - need help H>mughout U.5 
E icc^Hvnt pay. you sel schedule Regular iubs re moat areas 
No selling, no investment For more into, wrile lo ftefcar j 
F ield Se^vicM. Oepl PM7 P O eorB9g7 SairUkeC.nly.Lrr 
04109 Hurry -only one area 



Overseas employment oppofttliwties. Exuaium 
income A no* lire Free neporl 1 Ove^os, Bok 03GB, Silver 
Spring. MD 2D9D7 



TO INVENTORS 



PATENT IT ECONOMICALLY! Fra* dcHJils LjCenMfdsinpi 
"956 Finer AaaoeiOies. JD06 Fundulac RichrePHd VA 
23220 



DEAL DIRECT WITH A 
RiGISTERED RATEl *fl ATTORNEt 
AND GRADUATE ENGsNEER imfy^nfl ^ d' 

UJS. apt 5 nlMmUcxHl pTlijrl qsfAdltUlYTi 
PATENT jrx; DEVELOP yoyr or.:i. ^ilh Ihf- rap pi gn 
ettperr Cad Or tn ih Lrt * H CONFIDENTIAL DlSCl.OSUflC. 
RECORD OF INVENTION nnd f$ PAGE BROCHURE 
htnxhjiioa la bmiditry LVir^j-irig P.im Ovotiumk 
P ra&idKvi PmiDii/pcHs. And Tihv.MrirJn RcarllY Ai-Jtubr 
Also -jpaujii:^ rr CdHyj^iir. fend TiricmwV 

-LESS THAN ONE HOUR FROM U5 PATENT OFFICE — 
CALL TOLL FREE i BOG 442 2730 dt *nte Mfc^kwil I Kjrrl 
iVjsrwM Rawm Allcrnev US ^rem r*g?.jyreKr. *sf$,75$ 
17> ^hve4 Lfens. Syoet^i rw 'fa t 11791 Guskcsl- USA 
|6fW«7-?m ■ FAX 51 0-592-2707 



PATENT AND DEVELOP To-ui Innntign Rogrclured 
Hdleni Agent o^d Licensed PioleSH.anei Engm^ar S*n d 
iQr FREE PATENT INFORMATION Ewwy lm.tr.lc- Shadrt 
■Have. Rithato L Mine*. 12 Fark-side Dnrti Sunt M, Pn 
HlIIs. NY li?« r&!&| 499^343 



DRAWINGS prulnamnally cSrairrrt Inlrjrrr ^tion |l Do 
I.K F . BOn 26BD24 Chiragn IL 



PATENT AGEIfT, ShU! Fiam^ S253 Eyan Siar Race 

Cakimhia MD ?1Q44 



IDEAS, mvenhorih [edhrtdlagy wufWal 1 ln^:lu?lry pnjsenln 
tibh-nationai exposition 1-0OG-2064DEA. ISC^PM 90 J 
Libeny. Pmsburg*! PA 15fl22 



REGISTEftEO PATENT ATTORNEY DOftHto A 
KaElltalnng^ 414 Mungnrtorrl Dmv Roch^iHe. Maryland 
20650 I -BOO- 740^210 



1MVEMTORSI C*n ypu pklpnt ond (kdI'I frpm yow idw? 
call or write tor rout Ire* m'nrmnlujn p.irkpgo Over a 
decoot 01 ztrnfr. AMERICAN INVENTORS 
CORPORATION. U2 &r«id Slreel Dept PM Wntlield. 
Mji55nOn.j5*iH^ 0>b66 1 -BCO-336-5656. Hi Mas^feCnuOBEIa or 
Canada tall [41jj 56fr37i3. 



FREE help lor Hwmrlnra l Na charge lor pnjleciion forma 
•nd mtormanan kil AllilbUe^ Invcmgr? Fpgndalicn l-BQU- 
525-5605. 



FOR PibduCl Dert&pfHt-hl and PsIenL Ao^flfence tall 
Davison A Assodiales Free mla 1 -000-677 -&36? 



WH i PATENT? Why spend l/*o years and 54 ODCr? INVEN- 
TOR'S RECiSTRV «. ii prove ■orevii* *tw> ydu rtgisseied the 
detcnplMjn and hm? o\ cotvtepLiOn d yd(Jf rnvefllldfl Li- 
«nsp, seitdr rr.fg.mhil your 'AYaniidri conlident Ehai INVEN- 
TOR'S REGISTRY win tra ihere lorever lo daok you up 1 Wrire 
INVENTOR S REGISTRY M.im P^l OKace Sov *655, Fay- 
tl’r.illc. Afl 7270?- 1&E5 



TAIWAN PATENT AND TRADEMARK REGiSTRATIOti 

Lbwchargea aivm A Jason P.Q Box B2-144, Tupai 
Tarwan 



LEARN how la ofler your invan-lion For sale or license. Free 
hpghiti otfllnrea procedurm royally ratal r&quiremeni! 
Ksfilar 3«ira Corporation. C-S-Fl. Fremonl. Ohio 4342G 



nV£MTlONS WANTED 



INVENTION MARKETING. FREE INFORMATION REPRE- 
SENTING MANUFACTURERS Palnwt 233 Broadway, Rm 
3Si5. Financial DnintiL New York N> i0o07 



BfVEMTORSI Hav> An Idfe^Can fUPAC lor tree iniarmar 
non kil. Toll Free in USCannd.i l tCW-^S-SdOO 



BfVENTDRBI Ybur first iCepri impnri jnt Fpr Free 
can Advanced Palenc Services. Wash^hgicm DC 140640- 
®S2. 



INVENTORS' call TLQ lor tiee lAlOrmn-inn I-63Q-45R- 
720ff ?4 hour&elay - USA’Cafl-ada 



UVEKTQRS: Fraa in1ciim3.1ion on ofter-vig your indention 
for ba-u K-04MD- Silts Cd«pcirx1iD«v C-&IW. FremgnE Ohio 
4342Q 



REAL ESTATE 1 FARMS 



AGENT* WNTB» 



GOUERMUEirrftgUES From %\ (U nvaiPl Dalinqu»ntlai 

(Kopenv flepoEMH.™ Can 0l 306-6674000 E*1 Gh- 
20024 lor currant repo hsl 



FREE CATALDGS-TENNE55EE, GEORGIA. Homes, 
Una BtiNn*ma Specif Sifrio A FrOpeiTy Pre- 

term* COUNTRY NETWORK. Bo* 369 PM, Qninwwite. HO 
6M6&4632 ^417f 679-4632 



REAL ESTATE FOP SALE Mummy A fianmy iwrun, 
IMeA over temps, o.ii types or wilderness properties.. Cell or 
muta lor our NEW FREE CATALOG sbowcaamg Ihmj&ands 
or real tarns values nako<nride : UM7EB NATIONAL RIAL 
ESTATE. 47DO-PM fleiteMiew Kansas City. MO 64 Hi. Pti 
TdlW=ree. 1400-999-1 Q2Q 



ANNOUNCING Repossessed Hamas buye' a handbook, 
repo Irflt your are B 1-600^735-2356 Oflpi. BATH! 



RELOCATION MONEY Lip toil MB cash wtien you move 1 
Canada USA Inlomutian 15. HEbh 75 dfuinrick Avenue. 
London. Ontario, Canada N5d 3K5 



NEW. Rea? estate Futuna. Proresa tonal markeL investige- 
tian PUin engiish $3 Werldtrade Sax ZJ6. New Snlain, 
Connecticut 06050 



DISTRESSED GOVERNMENT PRORERTtES. THOU- 
SANDS. COMMERCIAL, SINGLE. MULTl. CONDOS. LAND. 
Iniormatron 15.00 MMC-2. Boa 34 & Ledgewbbd. Ni 07662- 
034* 



GOVERNMENT LAM3S 



GOVERNMENT LAND OREM TO CLAN. 20 Id 40 ara 

tDoaiions available lor i20 government tee m Aiar.ha Arir^- 
rti. Arkansas. CaiiPfliniB. ColgridG. Ffonda Idaho. Lguiii- 
■na. MkWE-'wpp, Montana, NiMarja nb* M bhico. Oregon 

Utah Wyoming Far wmploln inntrutliona maps. Ming 
Forms and telephone hulplme 130 dr P<ir JtiOre inrortrtfr- 
lion 5 and $3 Puhl.c Lands TiU* Qua 20S2-X. Gr&» Valley 
CiliFornia 959*5 




REPOSSESSED VA 1 HDD HOMES available from gov- 
emmenrt Iram Sr without credit check You repaid Also w.n 
delinquent Foreclosures CALL |805) 662-7555 EJCT H-t7D6 
Par repo Hit yam 1 area 



BUT rT WHOLESALE 



BELTS. Buckles Hal Tacs. Jewtfiry, More Complete (me 
rasS sellers Gig Rrolila Complete dealer sel up Color 
oat alog il.DG Anchor. Bo* 3B&G-PMR. Nctlh Providence Rl 

mu 



CLOSEOUT Jewelry A Cratl Supply (Calateg 25c) 
RouEsela. 107-1631 Dot*. Arlington. MA 02174-7199- 



BAR SAWS ftntow Wtioiesate Many Frwi Liqyr 
dnuons Qowouls Job Loft Single Sample? Frwi 
Dulaih Flargiiinhunters Opphrl l r il -« Bai 1405-A, Holland, 
Michigan 49422 



EARN MONEY selling Gofcf and costume jewelry, n nq*. 
wa rches-bjj. DtrocI 130 % Belo* Reran dalalog il 00 
A^Ab-PM 90 Grwnwich Am . Warwick. Ri 62696 



VACUUM CLEANER* Discoimi Print 1 New Fkinbuw 
S599-95. K«ty. Fd|*r Queen. In-Star. Panasonic. Delailu 
A6C Vacuum Warehouse. 6720 0um*r-PM. Aueim., Tessas 
76757. |Si23 459-76*3 



“DISCOUNT POOL PRODUCTS." Up lb m OH N*m* 
brand swimming ppoL'gp* pquipniiintsupplms Complin 
catMofl KfflJ DPP. Box 3676. Benton Ge K h FL 33424 



WHOLESALE PRCESt GUV DIRECT! ALL TYPES OF 
PRODUCTS. Complete directory 11D. Aaaocialed Service;: 
PO Bu .1 293036 Nashville, TN 27229 



ADVERTlSWCi AGEMCES, ADV. SB?. 

MAIMS LISTS 



HEW ACTIVE NAMES 3 MnEO STATES^ IMMEDIATE 
BHPUENTI Adhepivc LaUaft HOTUNg Oppnrrumry Swk- 
200-110 S3GS16 1 000125 DTHEHSI AdVosn Drawvr B? 
Shdlliry, ID B3274. VaAMC AmEx 1 -B00-9K-3S66 



HEW NAMES DAILY! f irsL nirjiir TRIPLED FREE I SAME 
DAY SHIPMENT! " Adhaiwc labels Eager uppurluniry soek- 
e* 200 SS. 50C-39 : DOOS'5. 2.0C0 124. S00&S49, 1 □ 00C 
592 Other UBte AVflri BbM LIST-MASTERS 00k 750-Hfl. 
Wanlagh NY htsO v-sa-wc- COD ortfere sail B00-3S6-B664 



RUBBER STAMPS 



MAKE Rubber SUrtips Highly P-olilablir Fran- dtflpift 
Stamper P.Q 3on 22^GX.I Tsmpi FL 3362? 



PRNTWG PRESSES. RUBBER ITAMP 
OUTFITS 



TYPE ror pnntmg and stamp* Catalog SZOO ctedudib^ 
Quafter &ty Type, R D, 3. Gd* 134, HoneYbrooh. f A 1934 * 

BAACD Type Founden. type and Rubber Siampi caia- 
teguti. M-ai: $200 leiundacle an hml c-ider P.Q Eknc YDS 1 , 
Senacniillr 601 tJC 

TYPE and r.upplma 1(£ bfgb CllP^og (200 MUCl^JM 
lir^flrdrr Acim Type iJzON Maranrieig Cn.cago. 60S22 

RliBvBER Eiamp Euppiy calaHig Si 00 deductible InH 
Miter. Star SEpmp. I 720 N Mwshlwld Chuzagp 6M22 

PRINTING PreiHJ* naw and used auppluts Lrtl StoO 
TundHugh Priniam Supply Mecha*ifca£kJ<g. Henoa '7055 

HlQHLiGrtT YOUR A£M Do y*u wAdS more Mobility'’ You 
cm c«rtam#y have «1' TVm itieaning ptdmx shimn hen 
COkft 550 00 Interftared 7 Rue* .nr MlB *6 65 pn ward 
wvMrtbn payable In sdvanee Send yout ad phrt chwk or 
money cjtfef Id Poouie*- Mech^mea Craaairied 224 W. 5?1n 
Strael, Nvw York Nr 10Q1 9 




GIFT celelag o atojni prices. guara-fLiead. Frea 

Shipping 56(KlO WeaEdrt+ 5iOre s 3632 SlOny Etdda Drive. 
Yarh. FA 17402 

BUT Aft Cindlos - Na MYbi To Drip Avidihlei In ll^ And 
W h* IS W4m. Gilt Bn^pd Fnw Calalpg P 0 Bo® 102. 
Dvtm, CA jtWB. 

''TUBULAR 1 ’ Piggyrranh i long r dia Plus. Iisi 25 ways. 
SAVE MAKE MONEY | £5.00 RLM. 1500 Old Nadtee Hwv 
Niches. WA 96637 

UWtiUE Gilts send (LHJ lur ^dialog Mart 50^ alt lira I 
drd«r. CuAldilter EnlUphlB 2113 Damnron SSrmt KM A 
P.O. 00 ^ 26134. Halfr-gh:. M.C 27611-5134 



aoocs, watqcSt old gold 4 

JEWELRY 



HIGHEST CASH lor GoMt. Jevuplry Cold Tualh Rmgr. 
Diamonds. WMClMA Sil^ir Plahnym Mail ArUdaa Today 
imegiri wilJi InPormaliOn Chicago Gold 4 Prwpovs MgSali, 
10 Scmlh Wabash Pa yl^lM, OMago W6C0 

TAKE MO CHANCES. Deal with oiceat. moal reliable rirm 
m old ^?id business Es 4 eiHiEhed in 1954. we buy Gold. 
Silver. PUimum. Diamonds, rt^ghesl Cash Fnee infdrma- 
iion R cm InduMrieg. H-A East Matinon, Ctwcag p 60602 

Buying Gold, silver, torklut contHas ailver Bolder, gold 
and silver doihs. G.F.. R.G.P gold plated aieciromc ac^ap 
and cypgliE* frame* rl Rahnerfi.^pAyrtia Si Einabath, 
N J 07202 KH -353-5049 



GOLD 



ALCHEMY - TRANSMUTATION - GOLD PR0OUCTY0N. 25 
T-rns oF Research. Anmern and Modern Lisi □! 14 Mrihadn 
and 50 hepprii S5 -DQ - Ediliona Diamn C P 2* SuCcurute 
CartHmlle Mankeal Ouabeo, Ciuiada H4K ?J4 




TREASURE— LQUte ^uarle-i ml c owky wilh uM us 
sensitive IdcaiDr— brochure iree F3esearoh Prc-duCEi, Dor 
27027D-AIMC. Tamp a. Flo^kla 33666 



GOLD Dredge SlUl» 0O« Plane 55. oe- Dredgr, Bor 
63*32. Poflland. OR 97^3-0433 

Fine Cains. Jewelry. Gain Nuggets New Palonted Revdu- 
tiDna-ry Oavwe Free Caralog. Gaubnaf Electronics 313 iw 
N 35rh AW . Suds K. Plnoeniji. AZ 65017 



PROFITABLE OCOJfWlONS 



PULSTERCRAFT Pralnahlfc Homo Businou 3000 
Mdi-tfs Available Deu : iL Lynneha, 62*1 C Mum porn . 
Mentor. Ohio 44060. 

FREE InlOrnuthOn staner A AJlqrnaigc Rabuildi-^g Rc-r 
422, Seymour. TN 37^ 

FREE BrdChurefl fiepaif Air CondHidfiina Rek»ge*iliOn, 
Gas Kealjng lull iHlmoiibni DdoIce? inrr 11252 
□Mdn.^fcl □ jllii. TX 75229 

REPAIR lawnmtowfrn Ihruvsnrlr. gFp^rti nncl Idbll wh<?kl' 
9d4e- lisr -Ot Etlwdnger a PM. P O Bor V Part jrvrvir.. NY 
1277 S 



EARN £60 HOUR Imng VCR?. Nn pngi rjipfmprve File 
Deirt h F%EC Bar 3043-P Skokie IL 6QG7£ jTfflj 574-7^ 




MAKE EXTRA MONEY DURING YOURS SPARE TIM El Earn 
wwkiy showing oujakclbng imeai Calendar. 

P*np and dtiMK popular- AdveHising Gifts FmmpE. personal 
Ptmce tn*m AAA-1 iirm Our 01 5* year Nd eMperiBhce 
neOeyviry Hn mvflstmenl pi CdlkKUons Se4 yaur dwn 
hours Full Tdmc PqtenSi?l' Wnlfl In: RichflKl tOWB 
NEWTON MANUFACTURING COMPANY, Dflfrt. JPMC7 
Newton k>waS QM- 515NH3B 

MANUFACTLftER ol encluuve emckeKnc product nw<s 
Htesmon Psftick Koltay **96 i9fh Sn North SI 
Polcmburg.FL M71W 



MA*£ MONEY IN SPARE TtME. As a subscnplioti. sam 
reqraaemalrvelor leading national magazines, you can earn 
'generous commissions while learning Ihe art ol selling 
Instfixtionj and avpphea will b4 sent io tm Send ihft ad 

with yc nr r^nm and kHHv» So POPULAR MECHANICS. 

Dept Afl-L ISO W SSlh Sfl Hew York, NY i«i9 




IMPORT -Export oppodum-ly. pitriilabte worid-eiMsa. man 
orbej busintMlidm home, wimout captai lAYi s*np plan For 
ng n^fc fljLHnwnplion E^paiWCT oniMtOCSSary Frw Rtip&rl 
Mailings Dopl A27W. VYdOdlind HjB B . CaliFom.a &l»7 

FREE Sample' Miracle Paiiah.ng C+OU- 592^. prabt plan* 
RAS, 1312 PM Washing lari Si. LOuia, MO 63103 £314) 241- 

m* 

HUGE PROFITS! LEARN VCR CLEANING REPAaR 

Awaid-YFinnaw^ Vi-ted and Tracing Manual Reveals MOH- 
tY-MA.Kf HG SECRETS! Prior Experience UnnMessaqr F ree 
Exciting Derail. Viejp PobHi tMions. 3546 Wilsluw. 31 D PM2 
Los Angelas. €A900ia 

£22* DAILY CHROME PLATING" Autn P^rHi. Malprcy 
plo* inorpM^we uasy. .jFranjl intoriiiflriorv Chrome Piling 
Bai 22S5 Waldari, Maryland 206*4 

IlCGTi From HQ.M] Wood Detail Pius Sample t5.D0 
Merab. Bojt S40P. Alexandria Bay. NY 13607 

LET The Goverriment Finance your s-niA bue«'wsa 
Orants loans to £50tKK3C. Fi« ^ord&d mosiage: 7U7-449- 
RGOCl lKZ3| 

EASY wMlth produce buiinpss we show yoi> ho* 
Write PQ 0pr 1951 Suligr. PA S6QM 

NEED A NEW PRGOLFCTT WITH S0D% PflOFTT? Send 

12.65 lor proohuro and sample to Cah SpeciHbes- 
Internal -r-npl P O &OK 6*3. NeWftrh I L 605*1 

MAKE BIG MONEY REPAIRING WINDSHIELDS AND ptefe 
glass! Up to (75.000 yearly' Call TOLL-FREE USA A Ciinjti.L 
i -BOO- 32 1-2 59 7 For yaluabte demonstraiipn video and FREE 
rapoH. Glas-Weld Systems, Hox 5755-0X7, Bend. OH 977D* 

DOUBLE YOUR SALES. Pension a I Rnymn Cu?iw< 
teed Mclhpd' FREE INFORMATION- A0C &K?*E Bph 
611745. Purl Huron Ml 4fl06M74* 



HOME HUSWES& Be successful working Iram bo^e *6 
page guide 15 9* CIRE. P O Bon 596 Reseda. CA91337 

MAfLOFDGn OPPORTUNITY:- Stab profitable home b ut 
re» mdhout experience or capital Ivdormalion Tree Mail 
Order As-saciales Depl 650. Mcnlvete tU 07645 

EARN MONEY relacing kitchen cabinets Inao ol tan 
napes ? Learn a new irada or update yuur uwn Mchefi *0 ig 
fitT-s less man new cabinet! Big Demand* - PnopM Pte ri-:>i 
moving, Fackaga includes Lrtemng vedoo 1 and lecn^'cel 
itiahual with warkshmft, unpk layaut 1 ;. and £ months Pv 
Ltimuliiriy service lor only 539 plin. £4 postage end han- 
dling and Ci vjlfcStflJE Kgppdl Er.lirpriMs, PO B<?m 23*5. 
DuCUin. CA 94566 

RECYCLE METALS NO. NOT GEER CANS! Easy $*56 
weekly 1 Free mFormalion Ftfl^yc-tef Box iji*. Franhlin. 
TM 37PBH 3M 

GET RICH QUICK buying sein-ng used Yflh^ieg tow s-iart- 
lip. Free Driailp Ppgg Pre»f. Got l5202fl. San DlPflO- CA 
9211* 

OIG MON EV"RiPAIR IN G AUT D WIHiDSHlE. L OS- Applies 
and rme inlumnanon Grubtra Glia! Piitrh P O BdK 1*3. 
Mum ■chIIc: AP- 7165* 501-367 *15* ?4 Mrs. 

□ltMEER-STIChER Pnniifr O^eap. simpie. pwiable Free 
damix B umper PQ Bga 22791 t»GO, Ta^npa FL 3-3622 

PROFITABLE Gone! FpiI Prim et Persanalue cuamass 
cards, pencils, matches v fee delaila Gbld P.Q. Box 74996 
1GC|. Tampa. F L 33623 

MAKE High PreW. H« SelLng Licenta Ptetw 9ign& 
Vacumagic. PQ Bax 24966 |GCJ. T*mpi FL W S23 

BELL HOOKS BY MAIL Trontendous'^bts^wide 5rtK- 
Hdn Free inlarmetton 1 Msacor Bept IB Sex BOOS. Silver 
Sprmg. MD 20907 

140QcSAiky rBcytlvnfl Free Tim' 7 " Yos^Frea t inr-rirm.ilnjn 
Winani. 771PM Barth Grourvd, Wg^rnglon 96604 0771 

□PEHAIEWMEGAHYSHoii^i^buameu Pblen- 
ital unlteiitndl Kift. Gupphc;, SioroOisplei'x FREE inronna- 
lien 1-800-63 *-34 31 

YUJYL’B iwtierc rhp money i? H Prpres*KJna7ly repair rerm- 
i ah recala ■ tunuludi. Quick easy Two un^ii S?0 f-shs a day 
earh yau £1 000 a monrh Hamn cars- nbim^. rgMiurmis 
unlimited CUStbmefe. Kan eartvng Alter a Inv. day* prantice 
Detain tree VI F 2007MbhLrO!e CFUcaga. 6D61A 

HYDHAUIJC JACK REPAIR MANUAL, CATALOG £10.00. 
HYOftAULK- PARTS BUPPLY, BOX 41 ST, BROWNSYlLLE. 
TEXAS 76620-41 *7 

PIANO Tuning guichly hjarrwd wiin homa stiicdy cauroeti 
Diploma granwd American Tuning School I705C Tellea 
Drive. Morgan Hill. Qahl 9*037 

(Cppflnuwl oti oe^t pege^ 
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jCflnMruwd frfrn prjpedtag peg*) 



*40,000 ON '.* ACRE! New Hydrapon** - innKponpivn. 
plaaijnl practical 1 Frne InlnrmnEinn Rnhin a ELnn 1gt4, 
Frankli* TN 37665^214 

LEAAH Sewing Machine Repairing. Men, Women. 
Lucrative fronts Grosslm C*Hres*KMMieriQB School Bo.*: 
5104, Seen car to*a5S3QT. 

MAKE VQUfi DREAM COME TRUE. EARN *60.0® YEAR- 
LY 11 tP-AUrtiNQ SMALL CRACKS IN WOTKHiElK MOT 
REPLACING THEM. CALL TOLL FREE ’-WO-1 26-85 33 1 US 
CANADA] OF WftfT£: THE GLASS MECKAItfX INC.. KM 70 
HW 471tl ST.. 5UNfir5E. FL 01151 



UM 7 KONG KONG- TAIWAN C*c*fi Small 

Scjls Some MinpfcBi 1«e Kmto. Bqa 171SPU7, Tube 
Cttfc G* ft»2 

RECONOrnOH BATTERIE5' Easily Earn Hundreds 
Weekly Unlaid Secrete Free Inlormskidn Setlery dtallet, 
B*x 3300 M Hickory. N C 26603 

t10n WEEKLY AJR TOOL REPAtftMG inMrutf™. 
Parti end T twla Wholesale Fres Details Boa £34. Wichita 
fans T* ?S*H 



*lj(WSIK3S5IB4^.FRSE_&ta^ P^flr™. 

Bon SH4*. U* Angalei. CA WOW. 

$M2.W From Square Fool Plywood (Hug# Demand* 
Revealing Prsor $1 TO | Fl e Funds Ota J WwdMin. 

Bridgewater Mass 02324-22W 

VtlllM MACHINES No sellmfl fiautw earn amazing 
grants. "Big Celelague FREE ' Parkway Corporation 1930 
PMB GrefirLS.pl mg Drive. Iimonium Maryland 2*093 

MAKE HOMEMADE BOOKLETS tw earned $117,000 
wtih mine Frw information Falcon. PO. Boi S33&. 
Beymivilie. TN 37B&4 

NEWI GROW immi PLANTS. sell for 3.000% 

PfKM-ll. ffw intarmmTim-i Grnwbiz, 306- M 7 Sarnirury 

Mi »79 



MAKE 515,000 MCHTHLtl Easy! No >m«s1m*nfc. MnCkm- 
Ml, Etc* SM®-A Diamond Bar, CA Si ru 



MAKE $7,000 Monthly as Lnaj\ Broker Nn InvHilme-il 
Fre# Derlaita; Financial. B*x 3578-A Anaheim CA &20C3 



FORMICA. Repair Gamed end Uama&sd Countertops 
WITHOUT REPLACEMENT! Quick, easv Id SeOQ-aay. 
Charge Countenop Colon WITHOUT REMOOCUNGl Mil- 
lion* of apartments. homes pay profits immediately Details 
Free! 2D&25&.9742 Iniroduolofy Videotape 114 Rom-All. 
Bait 9900 PC Vancouver W* 56666 



MAKE fllrtlber Blimp* Highly Prtf.taBta Fn» rtnlailf 
Stamper. P 0 Box 22409 (GCJ. Tempi, FL »2E 

EASY S\D00 Weekly Proving M-I.Fr«i DeMIfe: GC 
Industry Bax Tissfi (PMy Wuhmqian DC MOM 



SCREEN Prim T- Sturts. inenpettaiw kits Free Efctaiii T- 
Puntar, P.0 Bo* 23991 JGC|. Tempi. FL H623 

BATHTUB BEClUIhG, pnjduti ^□i«s 5*™ ice and trail- 
ing. Cadi Unique CtaMinga Corp. <4<m 54MB72 

ALUMINUM SOW . Rw*t* YounMf ■ MAJCE UP TO 
mjmmmot FREE talgrmaJ.gn Industrie. PM7W Bur 
ITT. Alfliertfrii Bay. Mow Yprk 13607 

ItftjOOO MONT Tahing Ptint^mpfie H Hdr™' Wnrk 
only 9 Hsuri WMkly^ Cali recgrrtatl mfiwga iMQh 874- 
819S. 

TAKE Catalog Or^n Wp drap-?hip K&5 bnMalhmg’ 
*PKi5ltr producls LctwctsI tjftlnw whralEMlB prlrai Imrrwdl- 
■Eit dmlrwry SpAciwular hoflw bu&ness opporlutiay Free 
Ba&k. SMC .9401 Do S £Mfl Arthue, Dept 20-13, Chitawoith 
CA 9131 1-4991 

~bnuc RAID »ZURESI Buy din eMip Cn. hguwi, 

txwts. compulen, rumiturp Writ#: Soifurna. BPi 4309-AP, 
W H t Gpvme. C* 91781 

*f?JQ0 yeerty hid -rwin 01 y*?ur compular'? Voa' (Frw) 
report' Sirnpwn, 771PM, Boltto Ground. WfcrfrirtptUW 56604- 
0771 

LEAflH pnjrfilttbie laser pnnter; toptar cartndgo rmenur 
leclurmg Video *4i.QQ 

TELECOMHHMiCATTOflS BUSINESS. START-UP PACK* 
AQE I6.QQL Ftwler, 173W Melrose. ■Southf*Bi<f Mk:ti 4flQ7g 

70 MONEY M&kmg Reports *10 00 Executive Sotulidrts. 
1 0B-333 Rbfik. MeneftAnlla, NJ 0661S 

EAffli WG BUCKS vilh SHALL TRUCKSl PrCrvem ways to 
pick-up pood dOrlleta wrth antaN krutks DelaMt ireel Jack's 
Truck-i, SO Wllkifflt St., Me r i tie n. CT 06480 

OVER 11 3.000 MONTHLY. AmailAg Dltad Mail "rjpfXi nu- 
miry. Detain. 1-2l2-97fr40g3 

Ji5 GETS E1J0»^HH Free Oetaita. MTL Oppanumllet, 
PC Hpi 1526. Hkwanaa Oardena, CA 90716 

HQW TO START «xci1ihq It! at I# OUAHAN- 

TEEDI FREE dctaita WFVTEI FdStaf Publish m^. 651 US IB 
Swt h 1B67, ^n.m Harbor, FL 3^664 
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ALMOST UNBEUEVA9LE; TILE flESP0RA™i BREAK- 
TR ROUGH. Earn Mqrp Th*n Ypj h*Wf No CompelHion 
W% Ph^rt FRE1: Cfidor Mhin MmM 3(&461-29» 



lava JOB FROM ONE SACK CEMEHTI FREE Pieiurt Pruar 
BflwtCO, Bo* 10B2-M. HeflfMna. CA 923^5 



PROVABLE Hditi.Gufie™ EJay« GUARAHTEED- c TH 

inroimsdkjn . Rued P & Sotm Fountiiri. Valley. CA *3729 



fri.Kk? WEEKLY helping Untied Statai government Ho 
experience DETAILS 1 -61 1-620-54?3 



15000 PLUS MONTHLY. Fr^en Cpwnrrwfit'i EtaSl ^#pC 
Uoney-Malung Stttai The DISA8UTY CONSULTANT. 
Free Brochure 402-976-717:5. 24 Hrt 



GET ntCMI Amwing plan bnnpa in 21 ^Jayi WMe 

Omwgi, Bdi 430frAS. Ctnrine. CAfllTfld 



PURSUE your iNWENDERCEir EJCQTIHG fifoMubte 
heme bupnesa Frm if^lofmalmn 1 P^tauit. 3?5 Oubi Run, 
Mas. CA95M 



BEHU-A-LTTE FLEXIBLE NEON 5*«P 13 00 Inr fcwschun 
Bbn 4357 asyhlbn Beach Flcrtde 33424 



HOW Tp Start Prpfitapt* Appliance Repair fiuiinwi Ffom 

Hon*. Wiffpyl CVAM Frwn Detail* 1 B00-347.&1&3 



WHOLESALE distribubdra. Over 3000 Fast Hflmg prod- 
uc;a' (Send siampj Whalesa^er Ba.1 i, Fefagbnindiuia 
46166 



CASH HONEYI SUCCESS, Finally) "Uskmg Mmy tar 
YdUiMlf." ANYONE CAN. SI 2 ft Each. Rrlundable 
Edr.nglgn. 1^79 Hffiwnj BrwKey. CA 93426 



HOME Bubmata pt^ bill! Day job be tfi mm P*cka[ 
money. Free Ftapdrt Phoen «. 457 Mata Street *U6-P7. 
FarmdtJ*. NY n 735 



21,241 HOWfl KONQ. TAIWAN, PHILIPPINE PrOdvcO 
Wtidtaaei# Small Lota Free tatannLllan ANDEHSOft Bok 
503B4-FM7 Austin TK 7B753 



NEW Aquanum Rental Business mla GesMttn Sena 
S4QQ. Tropical Mflitae. 606 ft 12th Sturgeon Bey, Wnt 
54235 



MAKE HONEY AT HQMEI Emy Free Inhbnnelkm. Felcnn. 
Box 406- F7. Long Beach, CA 90S01 



TIP what IsttTThai made me TSM.M0 neher imeresaed? 
f fit; free write Ksvuni, Box 3751, VaiHiouver B.C WBB 3Zi 
Canute 



MAH «HC.« Weekly Mfiing ihtatantaxta Qy rTtall Fr» 
Odtaiia Busmesa Research 2229 H E Burnside Sle 90-A. 
ciiwum OR 9 TJiJ-BOM 



m OPPORTUNITY OHers imiHngslKt ■ 3%, taMlltfc 
R«Swpdd InaEihlle: 41 5- ^4#. 14ft (reugrdingj. 



BECOME A REAL ESTATE APPRAISER. HQ000G Plua. 
Pcdenltal rkimesiuify Earn Fiadeeaianel-Dertmbiklbn Free 
Literature BD0-2234542 Dtp I RH127. 



FREE MONET O^PORTUNmCB R Report Acquire money 
you new (Jtaamtd po»itile - H3.ft The Singer 
Cgmoany. Box 32014. Birnikiighim. Ali&a™ SI232 



BEAL tt^tato im^simant! NalignwiEJo opportumlwa Hugo 
prgtitp' £b 5 HSr than over Anyone 1 Inpctar socnrli ™v»n4od 
Fun repgn. $14.96. DBM -"A Bex 3051, MiUIbtu, Hi 96786 



MW BIO MONEY AT HOME Ng SMIing ■ Smpla « 

Fbf Fnm brtfOrrtiitign - JD 5jp*eiM1y. Bd« «J(*. Midtiqn, W1 
50716 



GRANTS How AVAILABLE. Ftae Ihlbrmaktan. Grant 
Source, Boh 7161. Santa CfUZ, CA 9606 1-716 1 



WOO DAILY FROM ‘ OLD SttOEiT" YESr Fjw DetarH. 
Pinnula Resaan^r . 31 04 East Camelback. A123-M. Pho#n m 
AZ 6501 B 



TWO Psg« Oi Classified Intormaltan. Seventy Hohest 
Mdikty Making Reports Available Maita-rner Business For 
Under KOO Fr« Ctataila. Oreycg. Wt 3 CiyMeloreek. 
Cerntos. CA 90-7*1 



BUSINESS SECURITY- F'r^imainnai prnfila ihnv.i'iq 
prupurty ownors hbw Id nWut* prdpfinly lax ASScswitaWla. 
rncmsidn pr-ddr universal rimd Easy Turnkey COurSd Fr** 

brochure Commercial Property Tax Consultsms. Eiricatt 
L’ijflre- >uii.e 547A Bu*taJd NT 14233 



5-S Bi G Earn £50 Tb E75.DOD p *r Tt By Showing 

Hume DwYifirt How To Sav# S7Q.000 On Their Mongaga 
Wiltwul Rffiinanciiig.Sen^t4S.n>Piaifi$ U? S*n| Fpr Tygr 
Course Tp L*niqut EntarprtpM.. gi flauntree fld . Rrwitata 
GA 30274 Ctadn Cmfli A^tWtad 1-W»3^2?46 Ek 34T 



HOME Aaawmcty Worn AvaAatiMI Guirmtae^ Easy Mon- 
ey! Free Details^ HdfTwworkar, B*i 5 20 . 0*mritte. NH0M19 



MAILORDER Super Caw tar Y*yt C tatwta Fim. DMC 
PncKtucta, Dipl PM-7, Bdk 25i3T. Color add Spnnga. GO 
6090t5627 



5» HKMEYMAAJHa BEAK. Datain ld*m. Pcvta 2. &gv 
22i. Lika Crystal. MN 56055 



FREE “WORK AT MOW DMC70RT11I Y*rgnlc*e. Box 
JS3B-PM. Midland, TaKas 79702-3639 



MAKE Big Mddey Sriling Trwilan and PM S5 Igr Intarme- 
1KMV you SAya. Trailer. 17D1B Finhlakfl HqHy. Ml 464i2 



liTOMSHiia PROFIT* H WH3BMELD REPLACE 
U£MT| OOftdPREHEh&IYE. PICTURE PACKED HAHLMU, 
REVEALS pmONALLY PROVEN TECHNIQUES , SO AD- 
VANCEO, YOU'LL SAFELY, EARLY AND HKHATELY 
EARN m- + HOURLY, SUREFM, LOW COST START- 
UP. HOT FAKTAfiYt ONLY 111 AND GUAHAHTEED-DIAJ- 
H0WI CHARGE-CHECKS. 1«W« 1 CALIF. 1-KM- 
»HK$) 



READ Bggk* tar pay 1 Call 1-900^9+7-7703 (E} S&mta| Of 
Wril*: PASE ■ VR7. 191 Lincelrtwey. NdHh AurtSfM. 1L 60542 



HQ PROFITS' nEPAim«0 WWDMEuH and pla» 

gtaM $70,000 yaady Cell 1 'WaaT^Sar (of FREE dsiaili 
Grtua T*thhbtagy, tat. Dtp [TOP. ■&+ T*«T*r Dr.. Dunango. 

costaoi 



OCT Paid Tor mailing iellen! Wrhe. PAA5C ■ WU3 1#i 
Lmcolnway. North Aurwa. FL 60542 



LOOKING tar indMduMa wno want hna™;iai lr«tawi. art 
your &wn Kheduto. work part-ilm+ id buikd toCurivy and 
luppmnwil you7 cunafil Incom*. Pwlbility OF talMiina m 
IB-2* nwfl Ihft Call 4^5-979-5403 Apcgrded mevsegg 



HOW TO Start Your Own PROVEN SUCCESSFUL iw- 
een At FUime GUARANTEED FREE Literature. Daactfa 
Publishing, 44^4 S E 1341*. Pgrtland. OR H7236 



START LUCRATIVE HQtft VUGMSS wiPtaUt BKpen- 
enee wlih axfiMlm MONEY MAKING iwutia wrtbi: kiE 
PnodutiSk BOW 1632. A 1TW, ibwa 50010 



HEW iuBAiiSS tUCCaWTi Ejccmisg, Ufimnnvwr 
nski Vataabta, OnMAL mtormaltah gn m H OQOi 
tfl [» Botanz Entatpnua. 2«67 &wi ValMy Parkway 
tf 393M Hen demon. NV 19014 



tSHKI YEARLY MAKING BOOKLETS Wlih ZH»p 
Method F ree Oeiuls, CheaftirsL B<m 544, ftu LaKa, IL N3030 1 
0544 



HOW To Gel Rich. Rre**n SuOWtful MetaixFi Frw 
aumm J&S Sowettar, l4eiHTytartaOie I8SA. P+avU. City, 
CA 9H6B 



BEST BU3WE» OpportmulHa Avaitabta. FREE Bro- 
chure DSAJndusrrtaf, Bgi 3». Palmyra. Nvm Jersey 6BD65- 

D205 



UO» Per Week Servicing YCFh. Hanta-Oii Training 
Froe Monntfjofl Package 1 ^GD-668-3566 



V0 Sti 1 Follow My incrodWy Easy Plan 1 Rusn L&A5E 
piu 4 $3 tg M Disney. lOTEB Fenwick Rd.. San D*ego. CA 
92129 



1« ways In BAVi MONEYandlheCarlh 13.00 HuglW*. 
6367 Sale, WMl Hina, CA 91304 



START Heme BvAineuae with GwUili Frp m1grma1»n 
R. Dulm. 3091 Ladd Rd . Terra hlaaia. IN 47W-97V0 



MAKE HOMY SPARE TBE. Sagkiat (9 ft J B.. 6444 N 

Ifth Aw., phoenix. AZ 15621 



FLY ANYWHERE FREE 55 00 and BASE. Apt 306. 1MH 
DrtgtaDr.Faw HD Mt02 



YOUR OWN BROCHURE written L dpaigrtad ty atNarde- 
Ing prnlaaalnn— Add claaa, rndriyiity tar mpn Meda t 
sam For mailings, pwawialibna. |1 bnngs rnta 

Wards 6 images. 2114 N Randblph, Arlkbgnon, VA 22207 



10j» TRADE MAGAJ5WES milabta cmwing N1 twa> 
cptpgenpy Fgv liel UH (4&7VM-66W 



"SELL MQNEYT B«Etta« a Lewi Broker! Froe daiarii. 
DaRi PAL216 Financial PiannmgL 2i0 5tfi Aronu®. Hew 
York, 10010. (71617964403 Ert 200 i J+Hn ) 



EKTRA INCOME, Ataamfrfe pfoduclaal home He experi- 
ence Details 1-i 13-530-5676. EM 6ft 



J FREE GIFTS ! Fpr Icyrng jusl nitaaeed pfcgrwn eunwidy 
gen#rffimij $5000 monituy Start in jut! 5 days rrwn home 
Llttrtflad Guaniityl f7 Reeaerdi. 1001 Rndgemy, -Sla. 
an, Sbusalhd. CA 94365 



{CoittMBd on neod papf 



BUUSE5S OPPOKtlMrm 

IQortgwriftow pwotgw MQtj 

ASSEMBLE Product* At Hpnm Fur Intarntaifecm 1-3HM0Z- 
1126 ill PPM 



$1404 MONTHLY! a j used care (apace-tm] fftte 
dtfftalk AuinneL 507 frak frfiY* frtWitffcWObd. TX 77546 



get second income without qctdho second 

JOB I Smjnet mealed lor LSASi! SNP, t>ppartF™?ns G, 3£H 
West kflaaapai Drive, Phoenix, Af^dn* 6$#5i1 



Jc.sao rtONtNtY, you* Own Pubiidiim. f**l Easy n<s 

Experience Detail 52 00 (RetortiibUL ACTION, Be* 
4QBB74. Chicago, ilimw SOW 



FREE. AS MONEY MAKMG FM p ptt A wrft *tepi mt flqfWa 
Odl-r, Bftrriyr/ §11 South $Mh Goibga SulU f&WL 
fin&ctm. CA 92S06 



pn - £500 *M«srv — AT HOWSir Nq 9«ini«li3 - CfeMilft 
FREEH Homeratere-B. &b* M&T, PGB FL 334*6 



ASSEMBLE PRODUCTS AT HOWE- Min* OftHHuni'iH 
paying Htgft WwKly PrgSiEfl |mtfitt|r aviidttpg without 
MWrtftl mwil Writs BubhhwB Bpi WQft Baldwin, Ns* 
York 1151G-B6Q8 



GET RKH3I S««rt la* Sfnssbes 
CndH! FREE report!' VfrMPtiiVB. Bo* 3339$, FGB. FL 
ssi a? 



TRLLEVEL FLAY ROUSE. Salt Lika Crazy! By Sttop 
InarruGlpr- Piar i $3.96. G.Mafl!&. Z346 Dearpftrk.Sin Diegs- 
Calfffrriit 92110 



VIBAHAaeierCard GUARANTEED regardless ol cr^ir hi*. 
lory Details FREES OwM-B. Box 32366. Ffr&. FL 33420 



TAKE PICTURES l£tf predlfc Gamer* YYnttFfW, Bps 771, 
UrrsA’-, 00 B1Q52 



HQtfYiiAKWG oppomwrnES 



MAKE Hubb*r Stamps Highly FrolltaWe. f,« dela#*s 
Stnmptf . PO Bum 22309 [UQl Timpi. FL 33622 



WIW Mistoni LoHary (karwUMj fl 06 Fpruer, 173® 
Melmse. 5*u ihiield. Vich flan 46C76. 



GET RtCR using borrawei mon^y- Far so**J |1 2.00 to 

Jirp Bled&w. PO 117 online, ia 71023 



BUMPEHSTICKEFI Puntor. Oteap portable Free 

dwiaili Hii-nptr P.O Box 22791 i.GOj. iemp*. FL 36&i3 



EASY SPARE TIME CASH, Write abort Ellers |*^ m«g^ 
^irtaa R*^n alwws twsw. SuflFrwiSwd Sv4l3 W Michael 
Wood* 12021 WiteSisra ^B33A, Los Anqel**. GA9fflft5 



REVEAlEDI "Sfltuts of in* M^lionairEE " Fiw, Intowns- 
ttfin. piolil Potortliite-P*4. Hito*r Bay Rd , MatTiar, ON 
Caitsda MC 1H0 



ADVERTtSt fw m 550 Uagazinta- 5500. DirtH^KhY, Bi^ 
11N. AtiHnia. Ceorgia 3rt3U' 



SELL ALASKA GOLD PAHHWG KTT, hd includes £ra*el. 
p!flCff r gnlfl. 9»ld pjn. daplay buLlle. CDi^if C'e in&I^E^ong 
F L > r sample luL stnd $2495 plus S3 JXh 10' Mrd Su Mining 
Cfirtai^Y- B7S435. WlSI^BL A|*&fcfl M67 



ADVERTISE FREE -n Si .300 Msguirm, 

Radio, latwmkm. S59S - Diimlonf, Box 14107DA. JbcAiom, 

MS 3S236 



WIN LOTTO - Law sy^lara rinds tees! numbers' F f« ' ffLC-rl 
P*rrin*, &iJi 1721 Auburn. HY t3Qfi1 



RECYCLE Etoeirtc Mbtftri Exlra Cash Plese bv 
Irtiflhdd 55.00. B B. Re&tor^llonA. P.O Bos 0544.. M|W 
CMlip (W 1B107 



FJMW tftSD on ftVR^v $10-00 sale! Cdnip^tB details 5W*$ 
$6 00 TAM, If7fl1 Torremce 4 260, Lsds-rsg. ILL 60436 



HOW TO UAKE UP TO SI 000 Next Weekend’ Swf $5 For 
Pubfetrbad OuMe To- Urtllmrtrt Pofien^iil, PO- 511. 
Sheboygan. Wl SSa^-051 1 



FREE HDHE-BASEJO MONEY-NUIKEFI 1^5 Halt Makr- 
Money Nexl Week Ce£l £l3-9644£3i PM1 



“A NChNCmSENSE WAT TO MM. A DAY! ,h . $1 f 

[SASEJ, A. A [onto, 614 Aueddge PM7, Sen Antonio. TX 



SJJC«SS^ lrrtffr«tod ? enffortririlffi. Htueg money 
mah^ cppurtsj^t-iw Bysinw® ConiSpcs. 773S Bro*d**y 
SW!l ftet’ft. Tupson, A2 35715 



I5JW0 MOtfTH. COORDII1AT1WG PAFT1ESI FUR! EAST! 

tuiaslasaec SendBSfrt? -TARTIEB 1 , 256. F«wJom, CA 
96010-0556 



ms DAA-Y -CHROME PLATING '' Ayrp P*m. Motorcy- 
cles. inaapen&Ne. Easy, -ffnel Lntormktron Ct^om*, 8^ 
226SA. Wildni, Maryland ft«04 



FREEai-?lnr vPur Lur Sell ^rul yti-j duil't j« t3 DO l& J.C. 
- COdrt, aox 33. a^LdWiS, Wi 5420J 

MAK£ A FORTUNE WITH CLASSIFIED AD$I ILi^Uul (4 
Ossley Publiitimg. P.O i^w( HOC. Piipt-7P. lomo m 
43614 



BIHDBA-m& i dO^RCftETt LAWN ORNAMENTS, Mak* 

Seal FnrCABHI 4»Uc4ds Avaitatrie. Cwisilfl St 00 AraiC& 
Box. 68BrP. Odawra, KS 66667 



SELL VENDING MACHINES lo butmets dlPwa IKT^t 
fetincing. F.M.. Bxsx 1 7795. Oea Mowm. Iowa £6606 



EARN $16 HOUR rtpMrthfl VWfcJl«»a. Deiiila. NfeO 
Bok 3CkU P Skumr U 6K76 (70B|6^-7E36 



ASSEMBLE prafctfti af nomt! Wld® s#le^sion! T^ip p^yt 
Send SASE. Ameren 0asm4«rtd#5. Bo^ 1M Ofinge, 
: f*™ 77631 



MAKE YOUR FORTUNE RIGHT NOW W«te tor mpfl 
mrerraaiidP <e Penguin Ervlerprlses. *305. Hiriww Sfxd. 
Sun* 145 PM-0T Ogden. UT. fl W03 



M AflJORDETT OPPOfiTUMT^S 



HOT Home Mailing Progr^an Pays Fae»: PiW\'m 2 Wey$. 
Dmn.ln Frp. Rend £l Pelage i-urr-nund Ewlc prisais. BS33 
E . Noramod PL. flosemeed . CA 91 770 



IMLLiDNAtRE Midgrdv Experl MpnferUfkinfl 

Swrns Fpi^ frKcSintf 3 Xhu WeS Pdwftfs. Nu 

HoHywippd, Cjldcirmfl &1609 



PJLY.DJLY. Mad Order OiiMte Bet Sburted Today. CdnT 
Maks Hw CMttfy MittBhea CNh»i« Ha** Made. P.A,Y.D-A,Y B 
Will Help You 9le£ fry Step Into YcnJ-i Own Susmess S 20.4X1 
M.L Orlifltd, 1747Uya Oak BNd,. Su4e J^t«. Yuba&lY-CA 
BSB&l 



GUY Ftodi&ess C’teai- Sell Fur Prills Gatorc Now flus 
Used Bafi^flifla Pfiae Report Walker Enterpmes t44d E 
52nd, Bex 1^. Chieaga KJL S1615 PA4 



MULTI- LEVEL Mail Ord^ R«porJ ijz-ja. Send $20 
J.t ?J4 Winder Dr., ruyi-Uevilw, NC 23361 



fiALDMG 



GROW HaJi! 4 rnonmi. hew Di^uvcry* itax 1213-C MNJLti 
129$. Pliilippm*,. 



HAlMCK for men 



HAMFBCO Sw s Wriia Pf^ry Kirtg, ?7» §1 

San Fnm^isep, CA $4123 



OF tsTTCREyr TQ ALL 



MAKE Yo%K 0#n Wi»ll. Ftwwffi, r^tnjetssn BbOkiet K 7S 
' iGdaremeedl WiF, P.O. Be* 21922. 6ah Lake Crty, Utah 
34121 



GET «ll rrurtnfrlK’! Ri^irod CABLE b-npluv^a SiTipIt 
SECRET. 0^1^4-55,00 DAVID, B02 West SbIWL 
WlrriSOrtrilft. MO H7S1 



LIFE SAVING MtcrtMUed Men- cei ID'a ST4. iftOG Choper 
FMl, Sbblch Plains. NJ. 076^6 

' USEI*Bl£ ElCCtrOnicS £am nuitt you Iwn W> 

Imppty ^orP4^entS Paymfr.l &®nrl &&Tid ^I'flddrmiBcrf 

fftamp^d enpeH>pfl DC FtoMrpnio. PC- Bftx 2544LP 
p*rt, CA 91319 

i PCRSWAlHED Brw Pal Hama Tiigs fa 00 With. Sur- 
prise Bonus QaW Hnwmara Enairpriffl 7106 BeHnrd 5ui;e 
203. Atownina. VA S2306- 



SECURITY POUCH iur Deck up fFicney and c&? kefa. 
pinned inaid4 w&rsiband e&peciairy g«K tor traveling 
Ootlers cany Uses asrxt bat- markers when pinned pulad* 
S^trsfwd c/ ifrorrei?- back 39.76 Ptost Pwd Sewity. 0nx 
ISM6, Pinellas Port. Fkh^a ^4656 



FREE PBrVACT CATALOG- C*fch income u P purfunitniiL 
Hiding, a-scin SACrYI kiila htew idenuiy Edtr B-j«: 64'0- 
PC Fijuniiin^ Viilisy, CA 92723, 



SAVE k- ybur luiure ine^penaiveiy. Ways to invest with 
little Ftfcme>. SA W Worknwi. lflO&t &ial* ftd, North 
Ftoyettdft. OhiD 44133 

&E FUNNY Assorted One uwi. Some Hot S<™ Nor 
Send £5,06 and loqpt f&SE to C Fms*r. PO ®<rx 62040, 
AZ ^071 



OF INTEREST TO MEN 



M6N. Learn tvw nel to ryan yfl^r afltp^d mmugf. 20 
helptol hinls protoS5i<to«l npfwrt $4 $5 J4 Clwnitw^bri, 
Hopkintorv Mb® O’- 743 



<MvcnNWKmsuyug 



GOVERNMENT SURPLUS FROM $1 Undn &JiT h*S 1 
billton 53 to surplus goods Id s*a or g^ve ewty PuicMm 
dineclly tnom govt ttim 0.5. mwl. Boals cars planes. 
EiflCKC-n.ics- Dutoocr supc^wi. elc. for Buvor's Gu-dfl call T- 
B00- 333-4100 en S-41. 



MUG RAID SG1ZURE5! Buy dim chnp. Cer^ ****». 
boot&. cpmpylefE, tomhure Wnte- Swzune*. 6®c 4309-A. 
WwCOiHAt.'CAflTVI. 



UMNSBVMAL 



GOftflOW tSffi) - $4*000^ -'On Signature: ' 97% Eligible! 
Free Asp-iicatipn Net dnal B&x 7527. Long Bearm . CA 90307 



FREE MONEY* 5300.000.000 Giveaway Grams Naver 
Repa^ irrtormeito^ It ,33; (Refundable^ Jakla. Bex 3fi65- 
PM70. Serrapota, Roriai 34642 



BORROW $5604160.000 m M^kt frm appIrrAiiOn. 
Slew. 3441 Rd, Drwu6W. NC ^7405 



MONEY Ptotrtr^-7 Ftt« Book d W H?#5 LoOn*. CHh, 

Gpve , 'Krwin.i Grwvis •nrkfir bermtita. ovoataMta indivtouMa- 
Wnle AoaonJLei-AX. Ekn* 5003 Galdwin, New Ynrk ItSlG- 
9006 



VlSAt IU5TTBCABDI Dmp<le PmI Ctodd Expenence' 
M^iioriiy of Appkc^ma Apprp-^' 1 Apply Totefitr 1-606* 

tm*a si, ejiimms li. isauflrNwweet &***, m 



BORROW 3506-540,0001 "Ov&fbighl." QnSigniLur* Kaep 
-fldefinitalkyF Action. BOX HlfrL PtUNMad Gir. CA 91765 



BORROW 550.000 "Fa«' Any furpoM Guaranteed. 
Capita?. Sox SfcJiSfrFM, Charlotte. NC 2S256 



FEDERAL LWl F*r BunnK* Np W AHftil. (90^797- 
0752 for dorailS 



CASH HOT UC 5600-560 ®0 FtafttW Elifiwhtrfi 7 POdr 
credit? M% Eligible! Fad approval Call immeawrefy^ f713t 
621-2204 



ROflRQW $i« . $100,000' FftHl ConlidenNii GtarvJMe. 
Bok 260279^ Plane, TX 75025- HQ0-9&WB1 



FREE MONEY FOR COLLEGE. B Li^ytsey. 230 5 Main. 
Dayton. CH 4545a 



LOANS! LOW PAYIEWTB, Arty pur|S^M . . (51^1-349- 
t649. i Example. $5,000 FVk*iaI approximate^ -5 1 -6- 
monthi. Viaa-MaRtfi'Card 



LOOK Bfttife Ybu Leap-* lotto>Gr#W&*&\ Card OH*f$ 

Ei 14HVHS-7444 C*N * 3995- 



LOAHS BY WUL. Free AppHtaUdr’-' Quetzal Cd De^l 
PML. Box 537, Walla Watta, WA S®362 



BORROW 5660-3200,600 qulnkly! Hearty ortrym muH- 
r*5 ! i-'ee apphtaiiQn i-£fi. Son 1 032 1 , McLaan. VA 22102. 



DEAL DlflECTLYi Ouick SiQnfliuns Loan*.. Cr«dk Cards. 
Issued NallofriMde! Oom&mn. &d^ 34622-Fm, ftlolwn&nd. 
VA23S6 



BOffflDW 166,000 Ovemigfvl Any Furp*M' Keep mdsN- 
nltesy! FreedelaiFl Wnse Martin. Box 1&93-M. Sa?aty Harbor. 
FL 34635 



| BORROW BY MAIL Cel |50O-i75.DQO Qukekly. Nearly 
E\erydne Quahriti ! Send lor Free Appheaunn MUP Industry 
j Bbx S31, Bronx, NY 10461-0631. 



PHONAL 



COLLEGE DEGREES, H-gh SdllOdf DiplPrtlSi Aulfwntld 
lodking nowlty Fnsa Catatog: Depi. -pm-I-SQ. Nalionaf 
CertiticMa.2l05tti Awfim. NwYcrt. sOOiO [7i63 76B^flOi 

(24 h* i>rs| 



BEMAiJNGglVKE 



FREEI REMAILERS LIST. AGENTS HEEDED. PB, Box 

26656. San Antonltt TX 76229 



SECURITY, Dbnl^denlially Delails Cb^-sumer 
Watofiouse, 6333 Pacmr ^5ofl Stwktsn, CA 9520? 



CONFIDENTIAL. Rrmn'ling, rpcnivinq. torwurd 1 r-g Free 
Derails. AgunL^ mnunied Umlud RenoilWl, Box 36, DepLFM- 
3, Woodland, CA 95695 



POPULAR MECHANICS * JULY 1990 1 13 








MmiAMEOUS 



CARO PLATERS: MOHOGRAMllED PLLYUKj CARDS 

Gold ippriitf Thrw Initials Two DMAS. * 1755 . Full 
Cangr £31 E Glerewbad Lanamg Hd *6D3 GkmPMXl 
RUM* 8&i?:5 



FRESHWATER LOBSTERS Grow Id 4 lt*l Inulmcbdra 

1500 L obtin. Box W1413-P. Hguaion, TX 772S9 



WALKERS, JOGGERS: Digital PwJom*tpr r AKvnm. 
Lightweight, Compact. S' ail Fideia Cangr (B1 E 
Glenwood LBfWflfl Rd -60-3 Glenwood. Illinois SC»?5 



IfllAlVTIlF MtSCELLAftOUS 



WANTED: Tube ludn eqwimwfl by liARAHTZ, MthN- 
T«H, HEL ( 313 | 7370125 



BUYING Tungwn Cart**. PtHibua ktatflli 400421 -BBi A 
Oh|^71S-M14333 CnIhiH 



GILBERT ErtClur, Ovnutry Sols Lulxfty 31 LnrtgliSld 
Nwrnmt NJ a&^3 



FWANOAL 



TRIPLE A Cradtl In 30 Days £30(3 SASE EnlBipriung 
PubliMwm P Q Bern 62 CarUlfld NT 13041 



GOLD CREDIT CARD GUARANTEED APPROVAL. HQ 

Bank deposit necessary, catalog shopping, usa 
GOLD CARD 1 7 lfrWW 8 



CREDIT Repair UnlOld Secret! USA, Box 216 H-X. Van 
Nw.CASlAW 



WEALTH WITHOUT GIMMICKS, The*, i.ndm b«t- 
cjqiipn hive helped rnilhcnf accurriulaia wealth Free intor- 
maik~n Ciu 9 i-£ Boota. 376 WoMbridge Butfalo- New York 
14214 



VISA. I MASTERCARD! Ng savinga attbuffl required’ 
GUARANTEED APPROVAL, rogurdltea Qt vuur whJiL hlBid- 
fy. CcmplDle crrchl program’ Re0*iF. hB-aslibliah Details 

(714) 339-2960 (24 tiaun| Empire Cretfil <6432 Pacirir 

Ccwsl Highly, * 100. Sunset Beach. CA 307-42 



FAMIL* BUDGETING BOOKLET wi|n rgm^e milruC- 
iwfti A worksheet* SA B& -i- 4% to* Mt addresses Ctah* 
Sain. Box 2056. Holland, Ml 49422-20G& 



UNSECURED Personal Loans to i&O.POO Buiinan Ldhi 
O ver 5100,000 00 fJOl j - 369-52 - p 8 



MORTGAGES fgr pps-rtm^nt pgmplHKei anti 

sPoppmg ce*H*n wmi GEM 21 Nichnh Avenue. Crprra 
HHH. N Y 11209 



LOW INTEREST Visa 1 MC Und™ 1 &>-?%. 40 Banks List 

12.00 Bex 900- 10. Furvim. N J 07022 



REPAIR your Crnfel Ruling 1 Plus INI ytiu? D&04 SCCdUHl 
hh|H Caa^ 1 Fm Do-iisiln. Wole: Frarbiwd Land Ranch HI 4 
Bos 235. BrnrwviH* AH 72927 



DEBTS? BILLS PILING LIFT Bad GHdll i! HD problem 1 
Wet II help-' Lirer-sed BartHd AHfccahoni aKwlvd 1600 -' 

150,000 Npi a loan company TCAC. Dept PM P D 
26397. Birmingham Alabama 33226 or tall (205S79-1 400 



ICARIWGACtS 



HUGE SAVIWS- Elnnin»ln Obmw Markups FrM Triad 
Baiierifts WhoHnwh Tarma Arraingod. Gall Tall F<ee 1 - 800 - 
OT*iJi 2 QrWyiia UOydfrFMG, Hoflfclord, ILB 11 T 0 



FREE HEAPING AID CATALOG- 5&*S '? by mail 1 Writo 
Maneuvers 9530FM-T Larson SepulwJa. Calrlgmi* 
31343 



FREE Mejs'ing Aid Catalog All Models Huge eavinga 1 Ng 
ulcsnun wilt tall, Rhode*. Dept 3 v Broghped IL £2910 1 - 
SOMBfrGIOD 



TURN WNAL CHIME tod Butpmo&--ie* Impwn anear-e- 
rufflSi Igr htmnng nfipBned 119 % plud £300 Shipping and 
h^ldhAfl. Gall. 315-662-73&* WWB Pachmctf Markflling 
*ju,^i»ie a P D Bax 630 Fayelleviiie NY 1 30 W 



1 1 4 POftJLAA WECHAIVICS • JULY 1990 




HAL ®f dw - Pipe and chewing iDbacDoi. rod your own 
crgiucclH infcjfeio and acceupne^ Free Cawog W-riie 
Hivnrmonl Tobaccu PO. S«k 2707 , Dwenabprp. KY 4 2302 - 
2707 nr call Mi\l Ir&e 1 -B 0 CM 51 -H 09 L 



wmmQgcn 



BUILD YOUR OWN LASERS fei aa law na 130 with Sat I. 
□fcntenapifl pmia Plana tor ai? dirterenl lasaka pnlv 112 DO w 
(roe pautop Bipphrtica Inc.. Bok 43 isp. Bahimpre. MD 
21211 



4 0EMHTFY 



"EXPCRIMEWren H LABORATORY CHEMICALS - 
GLASSWARE, CitotoW 1200. EitablnHod 1953. 
HAGENOW LABOfUTOFaiS, 1332 Washington, 
MANITOWOC, WISCONSIN 5422G 




INFORMATION On Biiylhwig FgrguKin Rtrjinrrh 
Speciilirt*. 60 -liVtog^Hie WnocMa Nrw Ydrk 11377 



HERBS 

BEST HERB CATALOG ANYWHERE* Fm Sarr^Ni! Send 
Si Penn hilt. « 6 P Noun frart. PhjlfctoWwa 191 M 



HEALTH, VtTAMHMS 



RACING HEART - lACHtCARDIA: Full inilructlpna PH 
hew to 3tpp ril SCO IK and SASE to C.S Bun 676. Wa^l 
PartarBpn. New Ja*wftf42* 



AUSTRALIAN f eacree Oil Nilum fire! Aid Nit 8ooL And 
Oil SS-00 PHI. Box 663. Summenand. Ca S30&7 



ALLERGY Lea^i whal you allergic 1o Amazing Oevicn 
Atuaabltli lM MiP Enierprisas. Box lit! Lgganviiie. QA 
302-0 



HYDROPONK5 



INDOOR GAROENWGI M yurid tlW wMt*™* M mb 
Trial mn nlanwice 1 H tor calalag artel %5 Coupon Holier 
Yield, 29211 -P N E RrJ Cirtiia, WA 9 S 6 G 7 




GREENHOUSES ■ PedvmcKi Fi&r^ Kn 5 HnbDyCon< 
manm .1 4 ir« Fra# eigchurn- G^lhh- Arrh Grp^nhouMi- 
50- 1564-pm Mghito Ai 39633 (1-BOOW49 T4) 



GARPE»«j«UWNCAJIE 



COMPOST TUMBLER- Build 17 bushel curnp<w,iar ai 
gubf tenlial uvirgs. gvOr cum mr cal mPdali. M jMr compnl 
m wetffcA Etoiailnd plana. 17 .DO Plaru.. Bdk 1271, Gamer, nc 
27529 



UNKDIJE SPRINKLER SYSTEM fw lawn, Jfl-dan Of Haw* 
beda Deoartirve, inexpensive, and EASY ip build No cotliy 
plumbing ar nozzles Compete plant and msiiuciion^ 

S5.00 Hurry. wrmmer'&hera'LawrirraiewaEignB. PG Box Si 

Lirtie Chute Wl SinO-OOSi 



AUTOMATIC FERTIUZ1HG SPRtNKLEH fertilize n mm- 
Utea Plant t5.m I SASE B T E P D. 00* 1KH. 

□fl 97030 



YAPD^Hsh Mtwr-y Punh MOwar inGa'dgp- ATV Sn YrVd 

13-.D0 Tor hlbrrPHliPh L«tv Lihui-hJ. FCi 72051 



JTfiOPCL COOKHa ETC* 



FIFTEEM Glltun Pulighl Recipe* J 4 DO and LSASE Ed B 
CHigafr. p O BD 1 S &77 New OrlMn? LA 7 Q 174 



AUNt MARILYM-& CHERRY CHEESECAKE -mpa light 
and toSCKWt &00. SASE htarriryn Alan. PO. Dor 4S5 
PdlwiMilto NY 12483 



OLD f AS 740 NED sptghem ugee tM^argl*. 3 

'eoipet Btef.VRT^on, ghicWi BOO SASE MAI P.O Bax 
73314 , HdUBtpn. Texas 77279 . 



SOUTHERN BUTTER HUM CAKES Send 13 00 along with 
4 5A5E Id P 0 66017? LduktviHe. KY 4020^ 



FRENCH AUTHENTIC HONEY bread flu 1 C*, great Brack 
whalKomt 12 DQ 5 A 5 E WLP EflletpriUft. Ba> 1 145 B 
PH City. Utah m 



BEST HOT and apicy chicHen winga wipe S500 to Ron 
OerKBkay- 4ftl7 McPhw™i. St Louib. MO #3t0fl 



0 UICK. Easy 125 Idaho pcrialo ™cipoa S 3 Bax P 431 , 
Shelley, hkho A35T4 



ROYAL PANCAKES OF BERMUDA, £46 95 perscsn.il 
check ar 9JD.D8 oaUi bank d-aHi mgmsy ardgi-x Punly 
-■tornal oi;al 7 Wreck Ro4d. SB-Q1 Germrud4 harm-. 



AUTHENTIC CAJLW MORES $4 DO SASE. p-.O. fioie 671 . 
Gull Biaeze. FL -32562 



SHRIMP to beer baClar, Obakod m beur V3-W WitrA^i, 
P.O BOr 1190 McWimwKhS, OR 9712B 



CHOCOLATEGaramel Ttiniws Gunny* Rfrripn Svto 
93 I» SASC E«V' S«etl a Bsr 556, WhMtpn. IL KH*7. 



GRANNY'S Hofnemode German Rwam Bread- Outstand- 
ing Taate-R&sulta fleope S3 00. Granny's-. M83 Church 
Road. RH:hmoJxJ, Ml 4B062 



FRIENDSHIP FHUTT CAKE. Send $200 and SASE L M 
Brice, Rbute 2 BOH 1566 MutaCOdB. Wl S 3673 



THREE HUPS Ih 4 t mqk* a m^l BOO ScHuUm P.O. 
Box 25337 . 51 Ldui*. Mp 83125 - 



AUNT Lulu's Old-Time Reop« 15 0 C- L 5 A 5 E WiKqx, 
37 M- 1 D Tanglewlda. Houaton, T >5 770 B 3 



HAME i HDMECDOKKNG SOUTHERN RECIPES Send 

15 DQ Hoh'-eCPGh-ng. Bdx 263 Callbnlo« AL 36851 



CHIU Recipe TfHs? Cgwboy Goox-gll. FirU Pnza |4 00. 
SASE 1 b R F . Bbx 37 D 3 Page, Ardbn* AfxAo 



AFRLE Cinnaman Cas,sera*a Tasty T wal |3 DO C-on, P O. 

Etot i0i?i0. Pittednrgh. PA i523* 



MAMA JEWELL-S CUSTARD PIE 1? E«y 0es«rt RkL 
pea. 55 0Q SASE CdQki Box 608 Wtathir+fo-to. TX 7 



EXCITING CAJUN CREOLE Radius. 3300. P.C . 2D6 

Florence St , Lalayelta LA 70601 



HARD lo Imn. -da bhduilv oel*i:i oaa authannc nJaiki dea- 
wn recippi. $5,50 Mr* Chan. 59 Wamsfce PI.. Wahls** HI 
96 7 BE- 



DELICIOUS FAMILY WG SAUCE RECtre. Helpful KfllK. 

SAGE J3 00 Guns 16721 Tinctalr. 0ww*burg, NH aaCna 



WtCMAKtJG, BEERMAKWGp ETC. 



FREE! LARCC INFORMATIVE CATALOG. CotLage 
Brewing Bbx 1??7 R7 Chsytgnn flntich. Florida. 15 



FREE BEERMAKING BOOK Catalog FirwR E^ipment. 
Ingreb.enla Ful Serried! 919-9^9-427? SPl. Bok 7$4.P. 
Chapel Hill NC 27514 



WINES HEADS 10 Hillbilly recipdx $550 STEWART, 1715 
ffalddri N. W Grand Rapid!. Ml 49SC* 



WINEMAKERS - BEiHMAKERS: FREE ILLUSTRATED 
CATALOG OF SUPPLIES SEMPLE*. BOX U47$R, 
MINNEAPOLIS, MINNESOTA 5541 1 



eiERUAKERS OHLY 1 FREE Calalog Naw&lellei 

WillJamT. Box 2i95-M!>. Sa^ leaff^Sra. CA 945^7 



SEER, WINE mo*e yggr <?wn Frrw* calilag. quMity aup- 
plies excellent Idsl. service Beer A Wine Hobby 100 New 
Basrun Street Woburn Mux D10D1 1-600- 523 6423 



WINEMAKERS - B EE RM AKERS - Free lllo* 1 rated Getetgg 
- 6*at service - Large ^eaecl-ibri - ViWLMaiidrfciid- .|B16J254- 
0942 - Kraus. Bdx "E50-L independence Miisaun 64053 



FflEE CATALOG" GREAT FHlCESl FAST SERVICE I 
SEBASTIAN BREWEHS SUPPLY, 1782 SUNRISE LANE, 
SEBASTIAN, FL 148T-5OT-6SU 



BREWERS. WINEMAKERS, BULK ORDERS OUR SPE- 
CIALTY! BUY MORE. SAVE MORE, FREE CATALOG- BREW 
FUR LESS, BOX 33 W, CHICAGO, IL. B061J 



BURGLAR ALARMS £ HOME 
FTOTECnOW 



EARTHQUAKE Survival Intormaltan 51 00 Can^ap 
PubllBhing Suita 1DQ1. Bo* HI ID. &ajn«l. WA 96230 

ODOR CHAIN ALARM Stop intruders. alrohD c h ain pie- 
renr* antry. loud piercjng ararm scare* ih»m away. 11*95. 
Pfibon A*MG>3t^. p 0 Boa 19 Ttim*ii. Nm YorK H3*4 



FREE Ah?m Vlho- c*elH Caliildg Pr^lgsugngl Equ p- 
menE Moihd Big D-ucXs Nalionel Man lacing Availnbln 
1-017-332-1810 



DESIGN & Build yemr own HbiTn SdCunhy 5phim Inin. 
510 00 TWS EPlerpriUL PO Bbi 6239 Depl Q4. 
Philadelphia pa 19138 



MAGNA LOCK. Qt>enj W-ih Magnetic Key ID.DQDCdmb- 
nahana STEEL: 110 . 96 . Bene DeslassiauK 5 T 1 Fairway 
Vi e* Drive j 5 J WTeelmg Illinois 60090 



ALARM SOUNDS LIKE REAL WATCHDOG, Molioe Agli- 
yarea - Ng Wires Just Two Screws Arm Plug it into Ybur 
Audio Gueiie pimver By KING50UHD Oo-x 90434 Flinl. Ml 
45^06 (3131 735-1612 $7=795 Fof Kit - PIl-S 16 00 
And Handling 
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HOW TO REBUILD 
BRAKE CALIPERS 



BY PAUL STENQUIST: PM Illustrations by Fred Wolff 







Y OU’RE CLIPPING along at the 
speed limit. Several hundred feet 
down the road, a truck lazily pulls out 
from an adjoining highway. You 
stomp on the binders and your foot 
goes to the floor. Frantically, you 
pump the brake pedal. Pressure 
builds with maddening slowness, the 
brakes begin to apply, and, gradually, 
you come to a halt. 

As you wipe the sweat from your 
brow, you vow to do something about 
those mushy brakes. No more pro- 
crastinating. 

Mushy brakes are the result of air 
in the hydraulic system — air that’s 
not supposed to be there. When you 
apply the brakes, the air compresses 
where hydraulic fluid would not — and 
the brake caliper’s piston doesn’t 
move. 

Where does the air come from? 
Weil, usually it’s air that has replaced 
leaking brake fluid. And the most 
common cause of a brake fluid leak 
on disc brake systems is a leaking 
caliper. 

Checking for brake 
fluid leeks 

Your brake system could be leaking 
fluid without you knowing it. 

To check, just run the engine at 

Hone the Interior wails of me caliper 
bore lightly with fine anna jor polish 
uniformly with eracm doth) to remove 
any stains or dbmkntlarL 



idle with the transmission in neutral. 
Then push on the brake pedal, holding 
constant pressure. If the pedal gradu- 
ally drops, the hydraulic system is 
leaking. A few minutes on the creeper 
can confirm a leaking caliper. If the 
back of a tire is streaked with brake 
fluid, or if there's a strong brake Quid 
smell near a wheel, you can bet that 
you’ve got a leaker on your hands. If a 
caliper isn’t the source of the hydrau- 
lic leak, trace all lines back toward the 
master cylinder until you find the 
offender. 

If your calipers don’t leak fluid and 
your car has more than 30,000 miles 
on the dock since your last caliper re- 
build, you may just be riding on a bit 
of good luck. Because brake pad re- 
placement will frequently cause a 
neglected caliper to leak, we recom- 
mend that you rebuild or replace your 
calipers whenever you renew your 
brake pads. Or, at the very least, re- 
build or replace calipers at every oth- 
er brake job. 

Replacing the calipers with af- 
termarket-rebuilt or new units 



can be costly. And, since the rebuild 
procedure is somewhat easy, it’s a job 
that you probably will want to do 
yourself. In the following sections, 
well show you how. Y ou’ll need a few 
basic tools and a rebuilding kit for 
each caliper that you intend to ser- 
vice, You can purchase the rebuild kit 
at your auto parts store. You should 
have a supply of compressed air as 
weU, but you can get along without it, 
if necessary. 

Most cars with 4- wheel disc brakes 
combine a parking- brake mechanism 
wjth the rear calipers- These vary 
widely in basic design and can be diffi- 
cult to rebuild. For specific instruc- 
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water pump pliers to 
pistons. What you have 
squeeze the piston back 

E er until there's engui 
el ween the pads and Lh 
move the caliper ( Fig, 1). 
plications, the C-clam 
better. On others, the | 



WATEJ? 
PUMP . 
PLIER5 1 



1 Before you can dislodge (he caliper, 
you'll have to refract the p tel on In one 
direction or Ihe other tor clearance. 

tions on the rebuild ing of rear calipers 
with integral parking-brake mecha- 
nisms, consult your factory service 
manual. 

Caliper removal 

Before you even think about remov- 
ing the caliper, you'll have to siphon 
about two-thirds of the brake fluid 
from the master cylinder, so that It 
won't overflow when you retract the 
pistons. A turkey baater comes in 
handy here. Discard the old fluid, and 
keep it away from the paint, as it's 
an excellent paint remover, it's also 
toxic if ingested. 

Raise the car securely on jack- 
stands, following the manufacturer's 
vehicle-support recommendations. 
Then mark the relationship of the 
wheel to the axle with a grease crayon 



2 Most ealipeu are mounted to the imptrslori by means of 
threaded pFns that are easily removed. 



or chalk. Remove the wheel and tire, 
and on front-drive cars reinstall a pair 
of lugnuts so the discs don't flop 
around. 

Next, you’ll need aC-clamp (7 in. or 
larger) or a pair of 12-in. adjustable 
to retract the 
^ do here is 
' -• the cali- 
ckarance 
? to re- 
1). On some ap- 
i will work 
..j be 

more useful. 

If you’re using the C-cJamp, posi- 
tion it so that the jackscrew reats 
against the inboard pad and the top 
of the clamp rests 
against the back of 
the caliper. Turn 
the jackscrew to re- 
tract the piston, If 
you opt for the pli- 
ers, just position 
them over the in- 
board brake shoe 
tab and the back of 
the caliper housing, 
and squeeze. 

Next, disconnect 
the brake hose. On 
many calipers, 
you'll And that a bolt 
secures the inlet fit- 
ting to the caliper. 

By unscrewing this 
bolt, the hose and 
inlet fitting can be disconnected from 
the caliper. Once the hose is off the 
caliper, plug the end of it with a plastic 
cap, or something similar. 

At this point, you should carefully 
examine the brake hose. If it shows 
any signs of cracking, rubbing or oth- 
er deterioration, it 
must be replaced. 

There used to be a 
whole grab bag of 
schemes for attach- 
ing the common sin- 
gle-piston floating 
brake caliper to the 
car. Fortunately, 
moat makers have 
adapted a single 
strategy: pins that 
extend through 
bushings on the cali- 
per and thread into 
the caliper mount 
(Fig. 2). But older 
cars may employ 
other means of at- 
tachment, so we'll 
cover several of the 
most common here . 



Threaded-pin calipers 

Threaded-pin calipers are found on al- 
most all late-model cars and most GM 
cars with disc brakes, including the 
older models. On most early GM cars 
and many other late-model cars of 
other makes, a %-in. hex key (Allen 
wrench) tightens or loosens the pins. 
Y ou also might find a conventional 
capscrew head on some pins. The lat- 
est GM calipers are secured with in- 
ternal Torx drive pins. You'll need a 
Torx drive key to remove them. Some 
tool companies package the specific 
driver you need and sell it as a brake 
tool. You should be able to And it at an 
auto parts store. 

After removing the threaded pins. 



$ Carefully pry the old duit boot from the caliper homing 
without nfcfcFrtg the etfg« at the caflper bwe. 

lilt the caliper from the rotor. If nec- 
essary, you can use a screwdriver to 
pry it away from the rotor. 



Machlned-way calipers 

Early Ford calipers slide on a ma- 
chined surface and are retained by a 
key. A locking screw holds the key 
in place. To disengage the caliper, 

remove the locking screw and use a 
hammer and drift to drive the retain- 
ing key ou L of the caliper mount. 

Some early Chrysler calipers slide 
on machined guides, or ways, and are 
retained by clips. These can be re- 
moved by disengaging the dips. 

Up until a few years ago, most 
import calipers moved on machined 
guides, and were retained by pins and 
clips, or pins and pin bolts. These are 
removed by disengaging the clip or 
pin bolt from the pins. 

On some early imports, you'll find 
machined metal pieces that fit be- 
tween the guides and the machined 
surfaces of the caliper. Take note of 
their position as you remove the cali- 
per. If you get confused, refer to your 
factory service manual, You may find 
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CAUPEfi HOUSING 



■ This GM caliper is typical of die threaded' pin variety. Note the rubber caps that protect the pins from corrosion. 



that the caliper pitta have corroded to 
the point where you have to cut 
through the pins to remove the cali- 

K rs> In such cases , the calipers must 

replaced. 

Caliper disassembly 

Once the calipers are off the ear, re- 
move the outer and inner pads and 
any support retaining springs. 

On most threaded-pin calipers, 
you’ll find sleeves on the inboard ears 
of the calipers and O-rings inside the 
caliper ears. Remove them. 

On the pins of retainer-pin calipers, 
you’ll find dust seals and rubber seals. 
Remove these as well. 

On all calipers, any soft bushings or 
O-rings should be replaced with new 
parts at rebuild time. 

Examine the retainer pins or 
threaded pins as well. If they show 
wear, corrosion or galling, they 
should be replaced. Don't attempt to 
polish away corrosion, as it will only 
come back. 

To remove the piston, position the 
caliper on the floor and place rags in 
position between the piston (which is 
covered by the dust boot ) and the rear 
pad support of the caliper. Then^md 1 - 
ually apply air pressure to the caliper 
inlet to force the piston out of the cali- 
per bore. Don't try to catch the piston 
in your hand! 

If you don’t have an air compressor, 

S ou may have to ask your neigh bor- 
ood mechanic or parts store counter- 
man to give you a hand here. But, you 
also might use a portable air tank and 
air-gun attachment, as only a short 
blast of compressed air is needed. 

A third alternative: Leave the 
brake line connected to the caliper, 
and suspend the caliper 



4 Ute a plastic or wooden probe w lift ihe 
icai from Its groove in the caliper bore. 

from the steering knuckle with a piece 
of wire coat hanger. After removing 
the pads, stuff some rags behind the 
piston and gently push on the brake 
pedal until the piston pops out of its 
bore. This is the recommended proce- 
dure w hen removing the phenolic 
(plastic) pistons, which might be dam- 
aged if they're expelled aggressively 
with air pressure. 

Some phenolic pistons have been 
known to stick in their bores and have 
defied all attempts to remove them. If 
this proves to be the case, you'll have 
to replace the caliper assembly. 

Use a screwdriver to pry the dust 
boot off of the caliper bore. But be 
very careful not to damage the caliper 
bore surface (Fig. 3). 

Use a plastic toothpick or pointed 
wooden probe to remove the seal from 
the groove in the caliper bore (Fig. 4). 

Cleanup and Inspection 

Wash all the metal caliper parts in 
brake cleaner or alcohol. Blow them 

TYPICAL BRAKE CAUPift ASSEMBLY 



oft with air, if possible. But make sore 
the air supply is free of water or oil. 
You want to steadfastly avoid con- 
taminating any brake parts with 
moisture, as the brake fluid will 
quickly absorb moisture, leading to 
serious problems later on. 

Carefully examine the caliper bore, 
the groove in the caliper bore and all 
the passages in the bore for any lin- 
gering moisture. 

Check the caliper bore for nicks, 
pitting or scoring. If you find any met- 
al distress, the caliper should be re- 
placed. Pay particular attention to the 
seal groove. This is the business end 
ofthings. If the seal doesn’t hold pres- 
sure, the caliper won’t work. 

If the caliper bore is stained or dis- 
colored, you can clean it up with a 
light honing or with a bit of crocus 
doth. Take care not to overdo it with a 
hone, and make sure the stones don't 
clog by lubing liberally with a light 
machine oik 

Carefully check the piston for scor- 
ing, pitting, nicks, corrosion and worn 
or damaged plating. If the piston is 
the least bit flawed, it must be re- 
placed. 

Phenolic pistons should only be re- 
used if they are in perfect condition 
and were easily removed from the 
bore of calipers that weren’t leaking. 
In every other case, replace them. 
Some mechanics automatically re- 
place the phenolic pistons with steel 
pistons. But, this practice is question- 
able, as the steel piston transfers 
more heal to the brake fluid than a 
phenolic piston does. If a phenolic pis- 
ton has given you good service to 
date, replace it with another phenolic 
one. Don’t try to file or sandpaper 
phenolic pistons. 
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6 install stecl-rlngcd dtut boon with a 
driver chat pushes on the edge of the seal. 

Caliper reassembly 

To reassemble a caliper F lubricate the 

a Under bore and the piston seal with 
>sn brake fluid (Fig. 5), The fluid 
must come from a new, freshly 
opened can. 

Lube the outside surface of the pis - 
ton with clean brake fluid and slip the 
duBt boot over the end of the piston. 
Then, smoothly push down the piston 
to the bottom of the bore. 

Don't force the piston. Use hand 
pressure only. If it won't move past 
the seal, the seal was inserted incor- 
rectly or you have the wrong piston. 

If the duet boot has a steel run, tap 
it In place with a driver that aligns 
with the outer edge of the rim (Fig. 6). 
An old brake piston will work on 
some applications. 

If the dust boot is solid rubber, 
use the flat side of a screwdriver 
or other blunt tool to press the 
boot into its groove. If you dam- 
age the boot, you*!) have to get 
another one and try again. Make 
sure the boot seats fully in its 
groove. 

Where applicable, apply a 
small amount of antiseize com- 
pound to the caliper pin bores be- 
tween the bushings. Then install 
new bushings and O-rings in the 
caliper ears or pin bores. 



Bolting everything 
beck together 

Of course, we’re assuming here 
that you’ve completed the rest of 
the brake job, checking all other 



7 Avoid squealing brakes by Mailing an 
arrtlrattle clips on the Inboard paeto- 

hydraulic components for leakage and 
examining and servicing the brake ro- 
tors as required. 

If so, reinstall the new pads in the 
calipers with any antirattle springs or 
clips (Fig. 7). Check for possible left 
and right side designation on anti- 
rattle clips. Apply a narro w strip of 
noise-suppression compound to the 
center of the inboard pad, and a large 
round patch of the compound to each 
end of the outboard pad. Then install 
the pads in the caliper. 

To reinstall a threaded-pin caliper, 
position the caliper on the rotor so 
that the holes in the caliper ears line 
up with the holes in the anchor. Insert 
the caliper pins, making sure they 

pass under the retaining ears on the 

inner plate. Then tighten the thread- 
ed pins to 26 to 35 lb. -ft. 

Reattach the brake hose and torque 
the retaining bolt to 30 lb, -ft. 

Note: On brake pads equipped with 
tabs that fit over the caliper, you’ll 
have to clinch the tabs after bleeding 



t Have m helper depress the brake pedal while you 
Clinch the pad 1 tabs agairat the caliper body. 



the brakes. On calipers with ma- 
chined guides, use silicone grease 
sparingly to lube the guides. Locate 
the caliper in position and reinstall the 
pins or clips. 

Out with the bad air 

Refill the master cylinder reservoirs 
with clean, fresh brake fluid. Make 
sure they remain at least half-full 
throughout the bleeding operation. 
Top on as necessary. If you find that 
the master cylinder is empty, you'll 
have to bleed it before proceeding. 
Check your service manual. 

To bleed the calipers, find a box 
wrench that fits the bleeder valve and 
hang it from the valve. Connect a 
transparent tube to the bleeder valve 
of the right-rear caliper (or wheel cyl- 
inder if your car has drum brakes in 
the rear). Submerge the other end of 
the tube in a glass jar of brake fluid. 

Have a helper push the brake slow- 
ly to the floor and hold it. Then loosen 
the bleeder valve and allow air and 
brake fluid to escape from the cali- 
per’s cylinder. Tighten the bleeder 
valve and slowly release the brake 
pedal. Wait at least 15 seconds, then 
repeat the process. Continue to re- 
peat the entire sequence, including 
the 15-aeoond wait, until you stop get- 
ting bubbles. Don’t let the fluid level 
get too low. 

After bleeding the right rear, con- 
tinue with the left front, left rear and 
right front. When you've finished, 
there should be no hint of sponginess 
in the brake pedal, and the brake 
warning light should, of course, be 
off. If not, repeat the process, 

If you have compressed air, a pow- 
er bleeder will make this a faster, one- 
man job. Some auto parts stores and 
rental outfits have power bleed- 
ers for rent. 



Clinching the tabs 

On many cars with threaded-pin 
calipers, including most GM mod- 
els, you'll have to clinch the tabs 
of the brake pad backing plates 
onto the caliper after bleeding the 
system. 

To do this, apply heavy pres- 
sure to the brake pedal (about 175 
pounds) three times in a row. 
Then have a helper hold down the 
brake pedal with about 150 
pounds of force. While he's hold- 
ing the pedal, use two hammers 
to bend the tabs of the outboard 
shoe around the caliper body 
(Fig, 8). Never hit a steel ham- 
mer with a steel hammer — use a 
brass, lead or plastic mallet. M 
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ouri®00:mile 
by 18 inches. 

Big deal, right? if 18 whole inches. gear from the elements, both natural and crim- 
How generous, Except for one thing. Those 18 mal. And, it goes without saying, but let's 
inches don't represent a new warranty, they mention it anyway, that the Dodge Club Cab 
represent a new lease on life. A life where is covered by 7/70. the longest truck warranty 
you're free to drive your truck without your in inches, miles, or kilometers on the planet! 
dog, your toots, or your delightful in-laws Who would have thought that a tough 

on top of you. " brute like a Dodge could ever 

It's our new Dodge Club Cab, It seats offer you such a sheltered life? 

5 and gives you lots of room to protect your Advantage * Dodge 
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ISNT H A GOOD THING 
YOU DONT HAVE TO CHOOSE? 
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.SlIRGF flN GENERALS WARNING: Q uitting Smoking 

Your Health, 



NOT FOR QUALITY 
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